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ANDA 75-828
DEC | 7 2001

Purepac Pharmaceutical Co.
Attention: Joan Janulis
200 Elmora Avenue
Elizabeth, NJ 07207

bear Madam:

This is in reference to your abbreviated new drug application
dated March 29, 2000, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act (Act), for Lovastatin
Tablets USP, 10 mg, 20 mg and 40 mg.

Reference is also made to our tentative approval letter dated
September 13, 2001, and to your amendments dated June 28, 2000;
October 26 and November 13, 2001. '

We have completed the review of “this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly the
application is approved. The Division of Bioequivalence has
determined your Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg,
to be bioequivalent and, therefore, therapeutically equivalent
to the listed drug (Mevacor® Tablets, 10 mg, 20 mg, and 40 mg,
respectively, of Merck Research Laboratories). Your dissolution

-testing should be incorporated into the stability and quality

control program using the same method proposed in your
application.

Under Section 506A of the Act, certain changes in the conditions
described in this abbreviated application require an approved
supplemental application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81 and 314.98. The
Office of Generic Drugs should be advised of any change in the
marketing status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all



proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-40). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for
Drugs for Human Use) for this initial submission.

We call your attention to 21 CFR 314.81(b) (3) which requires
that materials for any subsequent advertising or promotional
campaign be submitted to our Division of Drug Marketing,
Advertising, and Communications (HFD-40) with a completed Form
FD-2253 at the time of their initial use.

Sincerely yours,
;e

i3 —
Gary Buekler | 17/
Director . 24 )

Office of Generic Drugs
Center for Drug Evaluation and Research

APPEARS THIS WAY
ON ORIGINAL
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ANDA 75-828

SEP 13 2001

Purepac Pharmaceutical Co.
Attention: Joan Janulis
200 Elmora Avenue
Elizabeth, NJ 07207

Dear Madam:

This is in reference to your abbreviated new drug application

dated March 29, 2000, submitted pursuant to Section 505(j) of

the Federal Food, Drug, and Cosmetic Act (Act), for Lovastatin
Tablets USP, 10 mg, 20 mg and 40 mg.

Reference is also made to our tentative approval letter dated
December 19, 2000, and to your amendment dated August 20, 2001.

We have completed the review of this abbreviated application and
have concluded that based upon the information you have
presented to date, the drug remains safe and effective for use
as recommended in the submitted labeling. Therefore, the
application remains tentatively approved. This determination is
based upon information available to the Agency at this time,
(i.e., information in your application and the status of current
good manufacturing practices (CGMPs) of the facilities used in
the manufacture and testing of the drug product). The
determination is subject to change on the basis of new
information that may come to our attention.

The reference listed drug product (RLD) upon which you have
based your application, Mevacor Tablets of Merck Research
Laboratories, is currently subject to a period of patent
protection (U.S. Patent No. 4,231,938). Your application
contains a Paragraph III Certification to the %3938 patent under
Section 505(j) (2) (A) (vii) (III) of the Act stating that you will
not market this drug product prior to the expiration of this
patent. As noted in the current edition of the Agency’s
publication entitled “Approved Drug Products with Therapeutic
Equivalence Evaluations”, the “Orange Book”, this patent was
scheduled to expire on June 15, 2001. However, Section 111 of
Title I of the Food and Drug Administration Modernization Act of
1997 (the Modernization Act) created Section 505A of the Federal
Food, Drug, and Cosmetic Act (21 U.S.C. 355a). Section 505A



permits the sponsor of the RLD to obtain an additional six
months of exclusivity if, in accord with the statute, the
sponsor submits data previously requested by the Agency relating
to the use of the drug in the pediatric population. The RLD
holder has submitted data to support the use of lovastatin in a
pediatric population. The Agency’s Pediatric Exclusivity Board
has determined that the data support the granting of 6-months of
exclusivity to the RLD. Consequently, the awarding of this
exclusivity will effectively lengthen the life of the ‘938
patent for an additional 6 months. Therefore, final approval of
your application may not be made effective pursuant to 21 U.S.C.
355(3) (5) (B) (i1) of the Act until the additional exclusivity
period granted to the RLD holder has expired; i.e., currently
December 15, 2001.

Because the Agency 1is granting a tentative approval for this
application, please amend the application at least 60 days (but
not more than 90 days) prior to the date you believe your
application will be eligible for final approval. This amendment
should identify changes, if any; in the conditions under which
the product was tentatively approved, and should include updated
information such as final-printed labeling, chemistry,
manufacturing, and controls data. as appropriate. This amendment
serves to reactivate your application, and should be submitted
even if none of these changes were made. It should be
designated clearly in your cover letter as a MINOR AMENDMENT.

In addition to this amendment, the Agency may request at any
time prior to the final date of approval that you submit an
additional amendment containing the information described above.

Failure to submit either or, if requested, both amendments may
result in rescission of the tentative approval status of your
application, or may result in a delay in the issuance of the
final approval letter.

Any significant changes in the conditions outlined in this
abbreviated application as well as changes in the status of the
manufacturing and testing facilities' compliance with current
good manufacturing practices (CGMPs) are subject to Agency
review before final approval of the application will be made.

Please note that this drug product may not be marketed without
final Agency approval under Section 505 of the Act. The
introduction or delivery for introduction into interstate
commerce of this drug product before the final approval date is
prohibited under Section 501 of the Act and 21 U.S.C. 331(d).
Also, until the Agency issues the final approval letter, this



drug product will not be deemed approved for marketing under 21
U.S.C. 355 and will not be listed in the "Approved Drug Products
with Therapeutic Equivalence Evaluations" list (the "Orange
Book"), published by the Agency. Should you believe that there
are grounds for issuing the final approval letter prior to
December 15, 2001, you should amend your application
accordingly.

At the time you submit any amendments, you should contact
Michelle Dillahunt, R.Ph., Project Manager, at 301-827-5848, for
further instructions.

Sincerely yours,

/S/ -

//Gary Bue&ler QIlS’KD)
Director
Office of Generic Drugs
Center for Drug Evaluation and Research

\|
£ARS THIS WA
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ANDA 75-828

DEC 19 2000

Purepac Pharmaceutical Co.
Attention: Joan Janulis
200 Elmora Avenue
Elizabeth, NJ 07207

Dear Madam:

This is in reference to your abbreviated new drug application

dated March 29, 2000, submitted pursuant to Section 505(j) of

the Federal Food, Drug, and Cosmetic Act (Act), for Lovastatin
Tablets USP, 10 mg, 20 mg, and 40 mg. '

Reference is also made to your amendments dated June 28,
October 19, and November 15, 2000.

b 24
We have completed the review of this abbreviated application and
have concluded that based upon the information you have
presented to date, the drug is safe and effective for use as
recommended in the submitted labeling. Therefore, the
application is tentatively approved. This determination is
based upon information available to the Agency at this time,
(i.e., information in your application and the status of current
good manufacturing practices (CGMPs) of the facilities used in
the manufacture and testing of the drug product). The
determination is subject to change on the basis of new
information that may come to our attention. '

The reference listed drug product (RLD) upon which you have
based your application, Mevacor Tablets of Merck Research
Laboratories, is currently subject to a period of patent
protection which expires on June 15, 2001 (U.S. Patent No.
4,231,938). Your application contains a Paragraph III
Certification to the ‘938 patent under Section 505(j) (2)

(A) (vii) (III) of the Act stating that you will not market this
drug product prior to the expiration of this patent. Therefore,
final approval of your application may not be made effective
pursuant to 21 U.S.C. 355(3) (5) (B) (ii) of the Act until the ‘938
patent has expired, i.e., currently June 15, 2001.



Because the Agency is granting a tentative approval for this
application, please submit an amendment between 60 and 90 days
prior to the date you believe your application will be eligible
for final approval. This amendment should identify changes, if
any, in the conditions under which the product was tentatively
approved, and should include updated information such as final-
printed labeling, chemistry, manufacturing, and controls data as
appropriate. An amendment should be submitted even if none of
these changes were made. This submission should be designated
clearly in your cover letter as a MINOR AMENDMENT. In addition
to this amendment, the Agency may request at any time prior to
the final date of approval that you submit an additional
amendment containing the information described above.

Failure to submit either or, if requested, both amendments may
result in rescission of the tentative approval status of your
application, or may result in a delay in the issuance of the
final approval letter.

Any significant changes in the conditions outlined in this
abbreviated application as wellwas changes in the status of the
manufacturing and testing facilities' compliance with current
good manufacturing practices (CGMPs) are subject to Agency
review before final approval of the application will be made.

Please note that this drug product may not be marketed without
final Agency approval under Section 505 of the Act. The
introduction or delivery for introduction into interstate
commerce of this drug product before the final approval date is
prohibited under Section 501 of the Act and 21 U.S.C. 331(d).
Also, until the Agency issues the final approval letter, this
drug product will not be deemed approved for marketing under 21
U.S8.C. 355 and will not be listed in the "Approved Drug Products
with Therapeutic Equivalence Evaluations" list (the "Orange
Book"), published by the Agency. Should you believe that there
are grounds for issuing the final approval letter prior to

June 15, 2001, you should amend your application accordingly.

APPEARS THIS WAY
ON ORIGINAL



At the time you submit any amendments, you should contact
Michelle Dillahunt, R.Ph., Project Manager, at 301-827-5848, for
further instructions. ‘

Sincerely yours,

/S/

7 vt
Gary Buebler (I-ﬂQIOO
Acting Director
Office of Generic Drugs
Center for Drug Evaluation and Research

.
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DEC 17 2001

APPROVED

SAMPLE

LOVASTATIN
TABLETS, USP

40-8856

Revised — November 2001

DESCRIPTION: @

Lovastatin is a cholesterol lowering agent isotated from a strain of
Aspergillus tesreus. After oral ingestion, lovastatin, which is an inactive
lactone, is hydrolyzed to the g B-hydroxyacid form. This is
a principal metabolite and an inhibitor of 3-hydroxy-3-methylghtaryl-
coenzyme A (HMG-CoA) reductase. This enzyme catalyzes the
conversion of HMG-CoA to mevalonate, which is an early and rate
limiting step in the biosynthesis of cholesterol.

Lovastatin is [ 1 S-[ 1(R*). 3¢ 7B.BB(25*45*), 8aB])-1,2.3.1.88a-
hexahydw») 7-dimethyl-&(2-(terahydr -4 hydroxy 6-0x0-2H-pyran-

2-yljethyl]-1 formula of
lovastatin |sc1;”“°§'|dn§ moleculalwuymslMSS s structural
formula is:

HO, )

o o

HC

HiC'

Lovastatin is a white, nonhygroscopic crysialline powder that is
insoluble in water and sparingly soluble in ethanol, methanol, and
acetonivile.

Each tablet for oral administration, contains 10 mg, 20 mg. or 40 mg
ol lovastatin. in addition, each 1ablet contains the following inactive
ients: lactose Iy gresium stearate, mtuocrysnnme
celluiose and pregelatinized starch. i
as a preservmve The 20 mg tablet nlso conums DacC Red #30
aluminum lake. The 40 mg tablet also contains D&C Yellow #10 HT
aluminum lake.

compared with 18 patients between 18-30 years of age (see
PRECAUTIONS, Geriatric Use).

Lovastatin is a substrate for cytochrome P450 isoform 3A4 (CYP3A4)
(see PRECAUTIONS, Drug Interactions). Grapefruit juice contains one
or more components that inhibit CYP3A4 and can increase the plasma

of drugs ized by CYP3A4. In one study®*, 10
subjects consumed 200 mL of double-strength grapefruit juice (one can
of frozen concentrate dikuted with one rather than 3 cans of water) three
times daily for 2 days and an additional 200 mL double-strength grape-
fruit juice together with and 30 and 90 minutes following a single dose
of B0 mg lovastatin on the third day. This regimen cf grapefruit juice
resulted in a mean increase in the serum concentration of lovastatin and
its B-hydroxyacid metabolite (as measured by the area under the
concentration-time curve) of 15-fold and 5-fold, respectively [as
measured using a chemical assay - high performance liquid
chromatographyl. In a second study, 15 subjects consumed one 8 o2
glass of single-strength grapefruit juice (one can of frozen concentrate
diksted with 3 cans of water) with breakfast for 3 consecutive days and
a single dose of 40 mg lovastatin in the evening of the third day. This
regimen of grapefruit juice resulted in a mean increase in the plasma
concentration (as measured by the area under the concentration-time
curve) of active and total HMG-CoA reductase inhibitory activity (using
an enzyme inhibition assay both before (for active inhibitors) and after
(for unl inhibitors) base hydrolysis) of 1.34-fold nnd 1.36- fold
i and of in and its B-hy
[measumd usmg a chemical assay - uqmd d'mogrmhyltmdem
mass spectrometry - different from that used in the first** study] of
1.94-fold and 1.57-fold, respectively. The effect of amounts of grapefruit
juice between those used in these two studies on lovastatin
pharmacokinetics has not been studied.

**Kantola, T, et ai., Clin Pharmacol Ther 1998; 63(4): 397-402

Clinical Studies: Lovastatin has been shown to be highly effective in
reducing total-C and LDL-C in heterozygous familial and non-famil-
ial forms of primary hyp ia and in mixed hyperlipi 5
A marked response was seen within 2 weeks, and the maximum
therapeutic response occurred within 4-6 weeks. The response was
maintained during continuation of therapy. Single daily doses gven in

CLINICAL PHARMACOLOGY: the evening were more effective than the same dose given in the
The involvement of low-density lipoprotein cholesterol (LDL-C) in moming, perhaps because cholesterol is synthesized mainly at night.

atherogenesis has been well-documented in clinical and p gical In i . double-blind studies in patients with famiial or
studies, as well as in many animal experiments. Epidemiological and familial hyperc in doses
clinical studies have established that high LDL-C and kmhlghdens«y ranging from ]0mgq_pm 10 40 mg b.i.d., was compared to placebo.
lipoprotein cholesterot (HDL-C) are both associated with coronary heart Lovastatin and plasma total-C,

disease. However, the risk of developing coronary heart disease is
continuous and graded over the range of cholesterol levels and many
coronary events do occur in patients with total cholesterol (total-C) and
LDL-C in the lower end of this range.

Lovastatin has been shown to reduce both normal and elevated LOL-C
concentrations. LDL is formed from very low-density lipoprotein (VLDL)
and is catabolized predominantly by the high affinity LDL receptor. The
mechanism of the LDL-lowering effect of lovastatin may iwolve both

of VLDL-C jon, and inch of the LDL receptor,
leading to reduced p ion and/or i ism of LDL-C.
\polipoprotein B also falls ly during treatment with lovastatin.
Since each LDL particle comains one molecule of apolipoprotein B, and
since little apolipoprotein B is found in other lipoproteins, this strongly

that lovastatin does not merely cause cholesterol to be lost
from LDL. but also reduces the concentration of circulating LDL
particles. in addition, lovastatin can produce increases of variable
magnitude in HOL-C, and modestly reduces VLDL-C and plasma
triglycerides (TG) (see Tables |-l under Clinical Studies). The effects of
lovastatin on Lp(a), fibrinogen, and certain other independent
biochemical risk markers for coronary heart disease are unknown.

Lovastatin is a specific inhibitor of HMG-CoA reductase, the
which catalyzes the conversion of HMG-CoA to mevalonate. The
conversmn of HMG-CoA to mevalonate is an early step in the

pathway for ¢ I

Pharmacokinetics: Lovastatin is a lactone which is readily
hydrolyzed in vivo to the comresponding B-hydroxyacid, a potest
inhibitor of HMG-CoA reductase. inhibition of HMG-CoA reductase is the
basis for an assay in pharmacokinetic studies of the B-hydroxyacid
metabolites (active inhibitors) and, following base hydrolysis, active phss
latent inhibitors (total inhibitors) in plasma following administration of
lovastatin.

Following an oral dose of '*C-labeled lovastatin in man, 10% of the
dose was excreted in urine and 83% in feces. The latter represents
Wheddugequvﬂensexuetedmhhaswdhsmym&wbed
drug. Plasma of total Al plus C-
mbolms)peaudatzmnu\ddeclmedmpmywmw%ol
peak by 24 hours post-dose. Absorption of lovastatin, estimated relative
@ an intravenous reference dose, in each of four animal species tested,
averaged about 30% of an oral dose. in animal studies, after oral
dosing, lovastatin had high selectivity for the liver, where it achieved
substantially higher concentrations than in non-target tissues.
Lovastatin ive first-pass ion in the liver, s
pnmrysmohmon mmmdmmmm

LDL-C, total-C/HDL-C ratio and LDL- CIHDL C raiio. In addition,
jovastatin produced increases of variable magnitude in HDL-C, and
modestly decreased VLDL-C and plasma TG (see Tables | through Iil for
dose response results).
The results of a study in patients with primary hypercholesterolemia
are presented in Table |.
TABLE |

Lovastatin vs. Pacebo
(Mean Percent Change from Baseline After 6 Weeks)
. 1DLU TOTAL-C/

DOSAGE N TOTAL-C LDL-C HOL-C HDLC HODL-C TG
Placebo 33 2 -1 -1 [] +1 +9
Lovastatin
W0mggpm 33 -6 -2 +5 24 -9 10
20mggpm 33 19 -27 +6 30 -3 +9
W0mgbid 32 19 -28 +8 -33 -25 -7
wmggpm. 33 22 31«5 3B 25 8

20mghid 36 -4 -32 +2 -32 -24 -6

Lovastatin was p: o ch ina
paraliel study. The study was pesformed with patients wi

bymememcmgepefpaﬁuninmivimummdm(ﬁ

mmmﬂmmmmwmm
gorized with disease progr {33% vs.
So%)mdwnhmhsunsl'lﬁ%vsm)

in a similarty designed trial, the Moni
Study (MARS), patients were vuumummmmmn
80 mg daily or placebo. No statistically significant difference between
{ovastatin and placebo was seen for the primary endpoint (mean change
per patient in percent diameter stenosis of all lesions), or for most
secondary QCA endpoints. Visual by angi who
!om\edncmsmsusnpwmolovu’allmgog:pucchmge(w
Change Score) was also a secondary endpoint. By this endpoint,
significant siowing of disease was seen, with regression in 23% of
patients treated with lovastatin compared to 11% of placebo 3
In the Familial Atherosclerosis Treatment Study (FATS), either

in or miacin in with a bile acid sequestrant for
zsmmwmumwmmmﬁw
of p ion of coronary
amerosdevmxlesiomby(}ammpafedmdammsomecms
low-dose resin.

The effect of on the p of is in the
wmmmmmwmmmmm

In the Asymp Carotid Artery Progs Swdy
(ACAPS), the effect of therapy with lovastatin on carotid stherosclerosis
was assessed by B-mode ultrasonography in hyperfipidemic patients
with early carotid lesions and without known coronary heart disease at
baseline. In this double-blind, controlled clinical trial, 919 patients were
randomized in a 2 x 2 factorial design 10 piacebo, lovastatin 10-40 mg
daily and/or warfarin. Ultrasonograms of the carotid walls were used to
determine the change per patient from baseline to three years in mesn
maximum intimal-medial thickness (IMT) of 12 measured segments.
There was a significant regression of carotid lesions in patients receiv-
ing lovastatin alone compared to those receiving placebo alone
(p=0.001). The predictive value of changes in IMT for stroke has not yet
been established. In the lovastatin group there was a significant reduc-
tion in the number of patients with major cardiovascular events relative
10 the placebo group {5 vs.14) and a significant reduction in all-cause
mortality (1 vs. 8).
Eye: There was a high prevalence of baseline lenticular opacities in the
patient population inciuded in the early clinical trials with lovastatin.
During these trials the appearance of new opacities was noted in both
the lovastatin and placebo groups. There was no clinically significant
change in visual acuity in the patients who had new opacities reported
nor was any patient, including those with opacities noted a baseline,
discontinued from therapy because of a decrease in visual acuity.

A three-year, double-biind, placebo-controlied study in hypercholes-
terolemic patients to assess the effect of lovastatin on the human lens
demonstrated that there were no clinically or statistically significant dif-
ferences between the lovastatin and placebo groups in the incidence,
type or progression of lenticular opacities. There are no controtled clini-
cal data assessing the lens available for treatment beyond three years.

INDICATIONS AND USAGE:
Mwywmhmmmnmwdnumnsﬂmu
intervention in those indi o & risk for

rotic vascular disease. Lmhshmldhlus.dnmmada
restricted in saturated fat and cholesterol as part of a treatment srategy
1o lower total-C and LDL-C to target levels when the response to diet and
other nonpharmacological measures alone has been inadequate to
reduce risk.

C y Heart L tatin is indicated to slow the
progression of coronary is in patients with coronary heart
disease as part of a treatment strategy to lower total-C and LDL-C t0
target levels.

terolemia who were at high risk of myocardial mfammn Summafy
results are presented in Table I,
TABLE H

Lovasiatin vs. Cholestyramine

(Percent Change from Baseline After 12 Weeks)

LDL-U TOTALC/
TREATMENT N TOTAL-C LDL-C HDL-C HDL-C HOLC VLDLC TG.
(mean) {mean) (mean) (mean) (mean} (median) (mean)

Lovastatin

20mgbid. 8 27 32 9 3 N 342
WOmgbid B8 34 42 8 4 32

Cholestyramine
12gbid. 8 -7 -23 +8 27 -2 +2 2]
Lovastatin was studied in controlled trials in hypercholesterolemic
patients with well non-insulin dep diabetes mellitus
with normal renal function. The effect of lovastatin on lipids and
lipoproteins and the safety profile of lovastatin were similar to that
in studies in ics. Lovastatin had no clinically
important effect on glycemic control or on the dose requirement of oral
hypoglycemic

agents.
Clinical of L (EXCEL) Study:

the bile. As a consequence of extensive hepatic
mewanahﬁtyddmgmmeguuaianhmnsmmdvambh.lm
single dose study in four hypercholesterolemic patients, it was
estlmaledﬂﬂlesslfmS%ofmaddosedkmmrmme
general ion 2s active inhi

lovastatin tablets the coefficient of variation, basedmbanmsugea
variability, was approximately 40% for the area under the curve (AUC) of
total inhibitory activity lnmegmeraluulmon.

Both in and its - are highly bound
(>95%) to human plasma protms Ammal studies demonstrated that
lovastatin crosses the blood-brain and placental barriers.

The major active metabolites present in human plasma are the 8-
hyaoxymdollovasum its 6'- hy&mymwmmw

Peak plasma of both active and total
inhibitors were attained within 2 to 4 hours of dose administration. While
the recommended therapeutic dose range is 10 to 80 mg/day, linearity
of inhibitory activity in the general circulation was established by
a singie dose study employing lovastatin tablet dosages from 60 1o
as high as 120 mg. With a once-a-day dosing regimen, plasma
concentrations of total inhibitors over a dosing interval achieved a
steady state between the second and third days of therapy and were
about 1.5 times those following a single dose. When lovastatin was
given under fasting conditions, plasma ¢ ions of total inhibi
were on average about two-thirds those found when lovastatin was
administered immediately after a standard test meal.

In a study of patients with severe renal insufficiency (creatinine

tovastatin was compared to placebo in 8,245 patients with
hypercholestesolernia (total-C 240-300 mg/dL [6.2 mmciA - 7.6 mmol/L],
LDL-C >160 mg/dL [4.1 mmol/L]) in the randomized, double-blind,
paraliel, 48-week EXCEL study. All changes in the lipid measurements
(Table 111) in lovastatin treated patients were dose-related and
significantly different from placebo (p<0.001). Thase results were
susumd throughout the study.
TABLE It
Lovastatin vs. Placeho
{Percent Change from Baseline —
Average Values Between Weeks 12 and 48)
LDL-C/ TOTAL-C/

DOSAGE N** TOTALC LDL-C HDL-C HOLC HOLC TG.

(mean) (mean) (mean) (mean) (mean) (median)
Placebo 1663 +07 +04 420 +02 406 +4
Lovastatin
20mgqpm 1642 17 -24 466 27 21
40mgqp.m. 1645 22 230 +72 -4 2% -
20mgbid 1646 24 <34 486 -38 28 -6
40mgbid 1649 -29 40 495 -4 -4 19
**Patients enrolied

Atherosclerosis: In the Canadian Coronary Atherosclerosis
Intervention Trial (CCAIT), the effect of therapy with lovastatin on
cmwymnsderosiswasasmsedbycuw;mgiomh

clearance 30-30 mUmin), the plasma c ions of total i
after a single dose of lovastatin were approximately two-fold higher than
those in healthy volunteers,

In a stndy including 16 elderty patients between 70-78 years of age
who received lovastatin 80 mg/day. the mean plasma level of HMG-CoA
reductase inhibitory activity was increased approximately 45%

p patients. In the randomized, double-blind, contolled
dmurml patients were treated with conventionai measures (usually
diet and 325 mg of aspirin every other day) and either lovastatin 20-80 mg
daily or placebo. Mg;ogramswereevakxatedubawmemdumo
years by c coronary angiography (QCA).
Lovastatin sagmﬁcamy slowed the progression of lesions as measured

Therapy with lipid-altering agents should be
amnwmdmwuplenslhwwwmmmosemnma
d risk for ic vascular disease due to
hypemhotmoluma Lovastatin 1ablets are indicated as an adjunct to
diet for the reduction of elevated total-C and LDL-C levels in patients with
primary hypercholesterolemia (Types lia and<ih* * ), when the response
to diet i in fat and ¢ and to other non-
pharmacological measures alone has been inadequate.
General Recommendations: Prior to initiating therapy with
lovastatin, secondary causes for hyperr.'\olesluoluml {e.g.. poorly
controlled diabetes mellitus,
wmwmmmmmmmm-sm)
should be excluded, and a lipid profile to measure total-C,
HDL-C, and TG. For patients with TG less than 400 mg/dt.(<4.5 mmoifL),
LDL-C can be estimated using the following equation:
LDL-C = total-C - [0.2x TG +» HDL-C]
For TG fevels >400 mg/dL (>4.5 mmoliL), this equation is less
accurmandLDl. C shouid be by ultracen-
In hypertrigiyceridemic patients, LDL-C may be low o normal
despite elevated total-C. In such cases, lovastatin tablets are not indicated.
The National Cholesterol Education Program (NCEP) Tresment

Guidelines are summarized below:
NCEP Trestment Guidelines:
LDL-C Goals and Cutpoints for Therapeutic Lfestyle Changes
and Drug Therapy in Different Risk Categories
LDL Levet
a Which LDL Level
1 initiate a Which
Risk Category LDLGoal  Therapeutic o Consider
(mg/dL) Lifestyle Drug
Changes Therapy
(mg/dL) (mg/dL)
CHD' or CHD <100 2100 2130
risk equivalents (100-129:
(10-year risk >20%) drug optional)!
2 + Risk factors <130 2130 10-year risk
(10 year risk S20%) 10-20%: 2130
10-year risk
<10%: 2160
0-1 Risk factor ™"t <160 2160 2190
(150-188:
LDL-Loweri
drug optional)

! CHD, coronary heart disease

11 Some authorities recommend use of LDL-lowering drugs in this
category if an LDL-C level of <100 mg/dL cannot be achieved by
therapeutic lifestyle changes. Others prefer use of drugs that
primarily modify triglycerides and HDL-C, e.g., nicotinic acid or
fibrate. Clinical judgement aiso may call for deferring drug therapy
in this

'"Almosla"peoplewmo 1 risk factor have 3 10-year risk <10%; thus,
10-year risk assessment in peopie with 0- 1 risk factor is not necessary.

B T
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lowering agent isolated from a strain of
lingestion, lovastatin, which is an inactive
corresponding B-hydroxyacid form. This is
nmmdsMow}mw

compared with 18 patients between 18-30 years of age (see
PRECAUTIONS, Gerlatric Use).

Lovastatin is a substrate for cytochrome P4S0 isoform 3A4 (CYP3Ad)
(see PRECAUTIONS, Drug Intesactions). Grapefruit juice contains one
Umwmmmmn4mmmmmpm

This enzyme
+ mevalonate, which is an early and mz
sis of cholesterol.
73¢-7§JM2S' A4S, 8all-. z:l.uu
4-hydroxy-6-

mmmomnemm:mua
+ molecular weight is 404.55. its structural

HO o

whygroscopic crystalline powder that is
ingly soluble in ethanol, methanol, and

stration, contains 10 mg. 20 mg, or 40 mg
wch tablet cortains the following inactive
ate, magnesium stearate, microcrystaliine
starch. Butylated hydroxyanisole is added
mg tablet also contains D&C Red #30
tablet aiso contains DAC Yeliow £10 HT

0GY:
nsity lipoprotein chohswol (LDL-C) in
I-&)umumdin

of drugs by CYP3A4. tn one study**, 10
subjects consumed 200 mi of double-strength grapefruit juice (one can
of frozen concentrate dikuted with one rather than 3 cans of water) three
times daily for 2 days and an additional 200 mi. double-strength grape-
fruit juice together with and 30 and 90 minutes following a single dose
of 80 mg lovastatin on the third day. This regimen cf grapefruit juice
rsuﬂadmamemmusemttusmmmm»moﬂwas(mmd
its B (as by the area under the
concauntm time curve) of 15-fold and 5-fold, respectively [as
measured using a chemical assay - high performance liquid
chromatography]. In a second study, 15 subjects consumed one 8 oz
glass of single-strength grapefruit juice {one can of frozen concentrate
dilned with 3 cans of water) with breakfast for 3 consecutive days and
a single dose of 40 mg lovastatin in the evening of the third day. This
regimen of grapefruit juice resulted in a mean increase in the plasma
wmtam(umsmbymmmmem\me
curve) of active and total HMG-CoA reductase inhibitory activity {using
an enzyme inhibition assay both before (for active inhibitors) and after
{for total inhibitors) base hydrotyscsl of 1.34-fold uld lsslold

1 94 foldu\d‘l 57 fohirespemvely The effect of amounts of

juice between those used in these two studies on lovastatin
pharmacokinetics has not been studied.

**Kantola, T, et al., Clin Pharmacol Ther 1998; 63(4): 397-402

Clinical Studies: Lovastatin has been shown to be highly effective in
reducing total-C and LDL-C in heterozygous familial and non-famil-
ial forms of primary hypx and in mixed hyp

byxhemmdmgep«pamhmhﬁmummmmu(m

primary endpoint) and percent dlameter stenosis, and decreased the
of patients ized with disease progs (33% vs.

w%)mdmhmwlestms(\ﬁ%vs 32%).

In a similarty designed trial, the Monif
M(WS),mummumwmmmm
80 mg daily or placebo. No statisicall significant difference between
lovastatin and placebo was seen for the primary (mean change

minmwmdallmssxumm
sMyQCA Visual m by who
!onmdawvsenwsowmofwuaﬂ dunge (Glabat
Change Score} was aiso a secondary endpolm By this endpoint,
significant slowing of disease was seen, with regressiorin 23% of
patients treated with lovastatin compared to 11% of placebo patients.

In the Familial Atherosclerosis Treatment Study (FATS). either

Alter e LDL-C goal has been achieved, if the TG is stifl 2200
mg/dL, non-HOL-C {total-C minus HOL-C) becomes a secondary target
of therapy. Non-HDL-C goals are set 30 mg/dL higher than LDLC
goals for each risk category.

At the time of hospitalization for an acite coronary event, considera-
tion can be given 10 initiating drug therapy at discharge if the LOL-C is
2130 mg/di. (see NCEP Guidetines above).

Since the goal of treatment Is t0 lower LDL-C, the NCEP recommends
that LDL-C levels be used to initiate and assess treatment response. Only
# LDL-C levels are not available, should the total-C be used to monitor

AmmmmmmuwmmmcMn
patients with ined hypert

where hypemhohsmroiemh is the major abno(mamy (Type b
hypertipoproteinemia), it has not been studied in conditions where the

in or nncin n vmh a bile acid sequestrant for major lity is elevation of chy VLDL or IDL (ie..
2.5 years in hyperfipidemic subjects Sig ly reduced the frequency yperlipoproteinemia types L. 1, 1V, o V)=~
dyogmmmmwwydmgmdwwy o - § o
ic lesions by QCA to diet and, in some cases. ' Classification of Hyperlipoorotsnemias )

The effect of on the progression of is in the Lipoprotains Elevations
coronary arteries has been corroborated by similar findings in another e sieated mar minor
vasculature. in the Asymptomatic Carotid Artery Progression Study ' chylomicrons 6 ¢
(ACAPS). the effect of therapy with lovastatin on carotid atherosclerosis ] oL c —
was assessed by B-mode uitrasonography in hyperfipidemic patients [ LOL VoL c 16
with early carotid lesions and without known coronary heart disease at W (rare) oL G -
basefine. In this double-biind, controlled clinical trial, 919 patients were w vioL 6 Tc
randomized in a 2 x 2 factorial design to placebo, lovastatin 10-40 mg v (rare) chylomicrons. VLDL 6 tc
daily and/or warfarin. Ultrasonograms of the carotid walls were used to IDLsintermediate-density ipoprotein
determine the change per patient from baseline to three years in mean
maximum intimal-medial thi (IMT) of 12 CONTRNNDICA‘I’IONS. .
Theremsusqnﬁwlregmssbndmksux\smmuww Hyp y to anty component of this

ing lovastatin alone compared to those receiving placebo alone
@owr)mmmdamh«mfammmm

A marked response was seen within 2 weeks, and the maximum
therapeutic response occurred within 4-6 weeks. The response was
maintained during continuation of therapy. Single daily doses given in
the evening were more effective than the same dose given in the
morning, perhaps because cholesterol is synthesized mainly at night.

9

and

In d double- bllnd studies in pauenls with famitial or

mmal high LDL-C and low high-density
C) are both associated with coronary heart
of developing coronary heart disease is
the range of cholesterol levels and many
satients with tota! cholesterol (total-C) and
S fange.

10 reduce both normal and elevated LDL-C
dfrom very low-density fipoprotein (VLOL)
ntly by the high affinity LDL receptor. The
ring effect of lovastatin may invoive both
ration, and induction of the LDL receptor,
n and/or increased catabolism of LDL-C.
sstantially during treatment with lovastatin.
wns one molecule of apolipoprotein B, and
3 found in other fipoproteins, this strongly
5 not merely cause cholesterol to be lost
s the concentration of circulating LDL
tatin can produce increases of variable
modestly reduces VLOL-C and plasma
1-H1 under Clinical Studies). The effects of
wogen, and certain other independent
coronary heart disease are unknown.
ibitor of HMG-CoA reductase, the enzyme
'sion of HMG-CoA to mevalonate. The
0 mevalonate is an early step in the
lesterol.

istatin is a lactone which is readily
corresponding B-hydroxyacid, a potent
se. HmmwanMGOoAremm«sm

swidies of the B-hydroxy

and, following base hydrolysis, active plus
xs) in plasma following administration of

4C-tabeled fovastatin in man, 10% of the
and 83% in feces. The latter represents
‘creted in bile, as well as any unabsorbed
of total radioactivity (lovastatin pus 14C-
s and declined rapidly to about 10% of
Absorption of lovastatin, estimated relative
2se, in each of four animal species tested,
oral dose. in animal studies, after oral
selectivity for the tiver, where it achieved
ntrations than in non-target tissues.
ive first-pass extraction in the liver, its
ibsequent excretion of drug equivalents in

W " ion of "

familial hyp in doses
ranging from 10 mg q.p.m. to 40 mg b.i.d.. was compared to placebo.
Lovastatin consistently and significantly decreased plasma total-C,
LDL-C, total- ClNDL—C ratio and LDL-C/HDL-C ratio. in addition,
of varisble magnitude in HDL-C, and
mndes(lydea’easedVLDL -C and plasma TG (see Tables | through iii for
dose response results).
The results of a study in patients with primary hypercholesterolemia
are presented in Table I.

TABLE
Lovastatin vs. Placebo
(Mean Percent Change from Baseline After 6 Weeks)
. tOL-C/ TOTAL-C/
DOSAGE N TOTALC (DLC HOL-C HDLC HOLC TG
Placebo 32 A R 0 a8

Lovastatin
0mggpm 33 16 21 5 24 19 -0
2mggpm 33 19 27«6 30 23 49
10mgbid. 32 -18 -28 +8 -33 -25 -7
Omggpm 33 2 31 5 33 5 8
20mgbid 36 -4 -3 +2 -32 24 -6
Lovastatin was o ine in a
parallel study. mmﬂymsperfonnedvamwuemmm

group there was a significant reduc-
mmmwmdmmmmﬂrmm
10 the placebo group (5 vs.14) and a significant reduction in all-cause
mortality (1 vs. 8).
Ey- Mmawwmdusdlmhmwwshm
inciuded in the early clinical trials with lovastatin.
During these trials the appearance of new opacities was noted in both
the lovastatin and placebo groups. There was no clinically significant
change in visual acuity in the patients who had new opacities reported
nor was any patient, including those with opacities noted at baseline.
scovmwdfrmnmybecmseolademasenvmﬂmmy
A three-year, double-blind, placebo-controlled study in hypercholes-
tuulemscpatmtsmassessmeeﬂecwfkmsumonmtuxnu\MS

Acﬁwlmwmwuw&udpasistu(emmsdwn
transaminases (see WARNINGS).

Pregnancy and lactation. Atherosclercsis s a chronic process and the
discontinuation of lipid-lowering drugs during pregnancy should have
Inﬂewaamﬂummo(wmnﬂwapydprmhypevd\o
lesterolemia.
Mmimmnmmmlﬂ
development, of steroids and cefl membranes.
Because of the ability of inhibitors of HMG-CoA reductase such as
mmmmdecmase"esynﬁes-sofcholesmrolmdpossﬂyom
products of the is pathway, in is
contraindicated during pregnancyand in aursing mothers. Lovastatin
should be administered to women of childbearing age only when such
patients are highly unlikely to conceive. If the patient becomes
pregnant while taking this drug, lovastatin should be discontinued

jately and the patient should be apprised of the potential hazard

demonstrated that there were no clinically or statist dif-
fmmmbmnwpmwmﬂemcm

10 the fetus (see PRECAUTIONS, Pregnancy).

type or progression of lenticular opacities. There are no clini-
cal data assessing the lens available for treatment beyond three years.

INDICATIONS AND USAGE:
Therapy with lovastatin should be a component of multiple risk factor
intervention in thase individuals with dyslipidemia at risk for atheroscie-
rotic vascular disease. Lovastatin should be used in addition to a diet
restricted in saturated fat and cholesterol as part of a treatment strategy
10 jower total-C and LDL-C %0 target levels when the response to diet and
other nonpharmacological measures alone has been inadequate to
reduce risk.
Coronaty Heart Disease: Lovasuun is indicated to slow the
of in patients with coronary heart
diseaseaspandammswmgymmmlcwlmtm
mgmmls

terolemia who were at high risk of myocardial mran:uon Summary
results are presented in Table iI.
TABLE Il

Lovastatin vs. Cholestyramine

(Percent Change from Baseline After 12 Weeks)

LOLC/ TOTAL-C/
TREATMENT N TOTALC LOL-C HOLC HOL-C HOLL VLDLC TYG.
(mean) (mean) (mean) {mean) (mean) (median) (mean)

Lovastatin

Mmgbid. 8 22 32 9 % 3 342
Wwmgbid 88 34 42 8 4 3 3127

Cholestyramine
12ghid 88 -1 23 8 -0 -2 2 N

Lovastatin was studied in trials in hy
patients with well fon-insulin dep diabetes meliitus
with normal renal function. The effect of lovastatin on lipids and
fipoproteins and the safety profile of lovastatin were similar to that
demonstrated in studies in nondiabetics. Lovastatin had no clinically
important effect on gtycemic control or on the dose requirement of oral
fypoglycemic agents.

hepatic
jeneral circulation is low and variable. In a
hypercholesterolemic patients, it was
of an oral dose of lovastatin reaches the
inhibitors. Following administration of
1 of variation, based on between-subject
40% for the area under the curve (AUC) of
Jeneral circutation.
fydroxyacid metabolite are highly bound
teins. Animal studies demonstrated that
wain and placental barriers.
tes present in human plasma are the §-
6"-hydroxy derivative, and two additional
oncentrations of both active and total
210 4 hours of dose administration. While
- dose range is 10 to 80 mg/day, Hinearity
generaf circulation was established by
ng lovastatin tablet dosages from 60 to
3 once-a- -day dosmg regimen, plasma

Clinical of L (EXCEL) Study:

Lovastatin was compared to placebo in 8,245 patients with
hypercholesterolemia (total-C 240-300 mg/dL [6.2 mmaiAL - 7.6 mmaVL],
LDL-C >160 mg/dL [4.1 mmol/L]) in the randomized, double-blind,

, 48-week EXCEL study. All changes in the lipid measurements
(Table i) in lovastatin treated patients were dose-related and
significantly different from placebo (p<0.001). Thase results were
sustained throughout the study.

TABLE I
Lovastatin vs. Placebo
(Percent Change from Baseline —
Average Values Between Weeks 12 and 48)
LOL-C/ TOTAL-C/

N** TOTALC LDL-C HOL-C HOLC HOLC TG

(mean) (mean) (mean) (mean) (mean) (median)
Placebo 1663 +07 +04 <20 <02 06 +4
Lovastatin
0mgqpm 1642 7 24 66 21 21 10
4Omgqpm 1645 -22 -0 42 -3 -2 -4
20mgbid 1646 -24 <34 486 -38 29 -6
Omgbid 1649 -29 40 495 44 34 19
**Patients envolied

DOSAGE

th severe renal insufficiency (creatinine
ions of total inhibit

A in the Canadian Coronary Atherosclerosis

Intervention Trial (CCAIT), the effect of therapy with lovastatin on

wmwymwmsmsnssesedbycm;miog’awym
double-blind,

plasma
1 were approximately two-foid higher than

erly patients between 70-78 years of age
yday, the mean plasma level of HMG-CoA
y was increased approximately 45%

Therapy with lipid-altering agents should be
a cmnpumt of muttiple risk factor mtervumon in those individuals at
risk for vascular disease due 10
hypercholesterolemia. Lovastatin tablets are indicated as an adjunct to
diet for the reduction of elevated total-C and LDL-C levels in patients with
primary hypercholesterolemia (Types ila and 1tb” * ), when the response
to diet fesmcled in sawrated fat and cholesterol and to other non-
phars gi alone has been i
General Recommendations: Prior to initiating therapy with
lovastatin, secondary causes for hypevcmlestm)ima {e.g.. poorly
controlied diabetes mellitus, hypothyroidism, nep

Skaletal Muld.' Lovastatin and other inhibitors of HMG-CoA
ly cause myopathy, which is as muscle
pain or weakness associated with g(ossly elevated creatine kinase
{> 10X the upper limit of normal {ULN)). Rhabdomyolysis, with or
without acite renal failure secondary to myoglobinuria, has been
reported rarely and can ocowr at any time. in the EXCEL study, there
was one case of myopathy among 4933 patients randomized to
lovastatin 20-40 mgq daily for 48 weeks, and 4 among 1649 patients
randomized t 80 mg daily. When drug treatment was intertupted or
discontinued in these patients, muscle symptoms and creatine kinase
(CK) increases promptly resolved. The risk of myopathy is increased by
concomitant therapy with certain drugs, some of which were exchuded
by the EXCEL study design.
Myapathy Caused by Drug Interactions: The incidence and severity of
myopathy 2re increased by concomitart administration of HMG-CoA
reductase inhibitors with drugs that can cause myopathy when given
alone, such as gemfibrozil and other fibrates, and lipid-lowering doses
(2 1 g/day) of niacin (nicotinic acid).

In addition, the risk of myopathy may be increased by high levels of
HMG-CoA reductase inhibitory activity in plasma. Lovastatin is
metabolized by the cytoctrome P4S0 isoform 3A4 (CYP3A4). Potent
inhibitors of this metabolic pathway can raise the plasma level of
HMG-CoA reductase inhibitory activity and may increase the risk of
myopamy These include cyclosponne the azole anufunga!s
itr and the antibiotics, ery

dysproteinemias, obstructive liver disease, other drug therapy, zlmmhsm)
should be excluded, and a lipid profile performed to measure total-C,
HOL-C, and TG. For patients with TG less than 400 mg/dt (<4.5 mmoifL),
LDL-C can be estimated using the following equation:

LDL-C = total-C - [0.2 x TG + HOL-C]

For TG levels >400 mglut (>4.5 mmollL.), this equation is less
accurate and LDL-C cc shouid be by uttracen-
trifugation. in hypertrigtyceridemic patients, LDL-C may be iow or normal
despite elevated total-C. In such cases, lovastatin tablets are not indicated.

The National Cholesterol €ducation Program (NCEP) Treatment
Guidelines are summarized betow:
NCEP Treatment Guidelines:
LDL-C Goals and Cutpoints for Therapeutic Lifestyle Changes
and Drug Therapy in Different Risk Categories

and clari : Hiv protease inhibitors: the aﬂndepressanl

andlafge of grapefruit juice (>1 quart daily) (see
below; CLINICAL PHARMACOLOGY, Pharmacokinetics: PRECAUTIONS,
Drug Interactions; and DOSAGE AND ADMINISTRATION).

Atthough the data are insufficient for lovastatin, meriskolmywmy
appears to be when is used L with &
closely retated HMG- CoA reductase inhibitor (seemwmons Drug
Interactions).

Reducing the Risk of Myopathy:

1. General measures. Patients starting therapy with lovastatin
should be advised of the risk of myopatty, and told to report promptly
unexplained muscle pain, tendemess or wealness. A creatine kinase
(CK) level above 10X ULN in a pauem with unexplained muscle

ymp Y

LDL Level
at Which LOL Level
to Initiate at Which
Risk Category LOLGoal  Therapeutic to Consider
(mg/dL) Lifestyle Drug
Changes Therapy
(mg/dL) (mg/dL)
CHD' or CHD <100 2100 2130
risk equivalents (100-129:
{10-year risk >20%) drug optionai)'!
2 + Risk factors <130 2130 10-year risk
(10 year risk <20%) 10-20%: 2130
10-year risk
<10%: 2160
0-1 Risk factor!" <160 2160 2190
(160-189:
LDL-Lowering
drug optional)

1 CHD, coronary heart disease
1t Some authorities recommend use of LOL-lowering drugs in this
category if an LDL-C fevel of <100 mg/dL cannat be achieved by

ip patients.  in the
dmmllm! patients were treated with conventional measures (usualty
diet and 325 m of aspirin every other day) and either lovastatin 20-80 mg
daity or placebo. Anglogrmsmeva«mdmbaselmmatwo
years by coronary angiography (QCA).
Lovastatin si of lesions as

slowedme

g Y prog

apeutic ifestyle changes. Others prefer use of drugs that
primarily modify triglycerides and HDL-C, e.g.. nicotinic acid o
fibrate. Clinical judgement also may call for deferring drug therapy

in this
"’Almosullpeoplemmo 1 risk factor have a 10-year risk <10%: thus,
10-year risk assessment in peopie with 0-1 risk factor is not necessary.

therapy should be

inued if my yis. or d. In most cases,

Mpmmwnmwydscmmfmmuemmmle
symptoms and CK increases resolved.

Of the patients with is, many had compli medical

histories. Some had preexistlng renal insufficiency, usually as a

consequence of long-standing diabetes. In such patients. dose

escalation requires caution. Also, as there are no known adverse
of brief interruption of therapy, with

should be stopped a few days before elective major surgery and when

any major acute medical or surgical condition supervenes.

2. Measures to reduce the risk of myopathy caused by drug
interactions (see above and PRECAUTIONS, Orug Interactions).
d therapy with lovastatin and any
dm-mamqtugssmaueignupamlmmm
Mmdmnymmmmfmmyﬁgummﬂ
muscle pain, during the initial
muwmmmm«mmm
of either drug. Periodic CK determinations may be considered in such
situations, but there is na assurance that such monitoring will prevent

The combined use of fovastatin with fibrates or niacin should be
avoided unless the benefit of further atteration in lipid levels is Bkely to
outweigh the increased risk of this drug combination. Combinations of
fibrates or niacin with low doses of lovastatin have been used without
myopathy in small, short-term clinical trials with careful monitoring.
Mdmonufmm:gstolwasmmzypmllymdesrmadw

in LOL ch , but further of and
further increases in HOL cholesterol may be obtained. lloneofmese
drugs must be used with lovastatin, clinical experience suggests that the
risk of myopathy is less with niacin than with the fibrates.
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in patients taking concomitant cyclosporine, fibrates or iwacin, the
dose of lovastatin should generally not exceed 20 mgiday (see
DOSAGE AND ADMINISTRATION and DOSAGE AND ADMINISTRATION,
Concomitant Lipid-Lowering Therapy). as the risk of myopathy
meascssbstnﬂ!yntu@erdascs Cuwnmusno(kmsmn
with i

andéor gonadal steroid production. Results of clinical trials with drugs in
this class have been inconsistent with regard to drug effects on basal
and reserve steroid levels. However, clinical studies have shown that
lovastatin does not reduce basal plasma cortisol concentration o impair
adrenal reserve, and does not reduce basal plasma testosterone

ery y ycin, HIV

protease inhibitors, nef: or large of gr it juice
(>1q‘mdat,):smrmmmmd "noanemnmmtshmcourse

.of with i erythromycin, or

clarithromycin is avaitable. a brief suspension of lovastatin therapy
during such treatment can be considered as there are no known

adverse q 10 brief # uptions of long-term
lowering therapy.
Liver Dysfu Persistemt (to more than 3 times the

upper limit of normal) in serum transaminases occurred in 1.9% of
adult patients who received lovastatin for at least one year in earty
clinical trials (see ADVERSE REACTIONS). When the drug was
interrupted or discontinued in these patients, the transaminase levels
usually felf slowy to pretreatment levels. The increases usually appeared
310 12 months after the start of therapy with lovastatin, and were not
Wmmwmmm«mm»s
no evidence of . i the EXCEL study (see CLINICAL

Another HMG-CoA reductase inhibitor has been shown to
reduce the plasma testosterone response to HCG. in the same study. the
mean testosterone response to HCG was sfightly but not signi
reduced after treatment with lovastatin 40 mg daily for 16 weeks in 21
men. The effects of HMG-CoA reductase inhibitors on male fertility have
not been studied in adequate numbers of male patients. The effects, if
any, on the piuitary-gonadal axis in pre-menopausal women are
u\lmo«n Pmmuemwmma&ahmdmopdmwmm
of should be evaluated Caution
should also be exercised if an HMG-CoA reductase inhibitor or other
agulusedlnlowarcholmmllevelsnsadmnswedwmﬂso
receiving other drugs (e.g.,
that may decrease the levels or activity of endogenous steroid
hormones.

CNS T ,l [ d optic nerve

4

memmhm\gwm(samw
CATIONS), shouid be as s00
pregnancy is recognized. Lovastatin should be administered to wo
of child-bearing potential onfy when such patients are highly uniike
conceive and have been informed of the potential hazards.

¥ Manson, J. M., Freyssinges. C.. Ducrocq, M.B., Staphenson, W.P., Postmark
Surveiliance of Lovastatin and Simvastatin Exposure Ouring Pregni
Reproductive Toricolagy. 10(6):433-445. 1996.

Nursing Mothers: It is not known whether lovastatin is excrete
human milk. Because a small amount of another drug in this clas
excreted in human breast milk and because of the potential for ser
adverse reactions in nursing infants, women taking lovastatin shoulc
nwrse their infants (see CONTRAINDICATIONS).

Pediatric Use: Safety and effectiveness in pediatric patients have
been established. Because pediatric patients are not likely to benefit {
cholesteral lowering for at least a decade and because experience -
this drug is limited (no studies on subjects below the age of 20 ye:
treatment of pediatric patients with lovastatin is not recommende
this time.

fbls)hcliit;llymrmd
wgsnamwwmawwdq a dose that

PHARMACOLOGY, Clinical S(ulles) the i of p

o mean plasma drug levels about 30 times higher than the mean

mnmmmmmmommm
0.1% at 20 mg/day. 0.9% at 40 mg/day, N!S%ammydayh
patients on However, in post
lovastatin, syrmomlwwduseasehaswmpmadmelyaw
dosages (see ADVERSE REACTIONS),

It is recommended that liver function tests be performed before the
initiation of treatment, at € and 12 weeks aRer initiation of therapy or
levation in dose, and periodi (e.g.

drug level in humans taking the highest recommended dose (as
measwred by total enzyme inhibitory activity). Vestibulocochiear
Wallerian-fike degeneration and retinal ganglion cell 4chvomatolysis
were also seen in dogs treated for 14 weeks at 180 mg/kg/day, a dose
which resulted in a mean plasma drug levet (Cra) Similar to that seen
with the 60 mg/kg/day dose.
CNS vascutar lesions, by ¢

edema, cell i ion of perivascular

and

&)

Patients wha develop increased transaminase levels should be
monitored with a second kiver function evaluation to confirm the finding
and be followed thereafter with frequent liver function tests until the
abnormality(ies) retums to normal. Should an increase in AST or ALT of
three times the upper limit of normal or greater persist, withdrawal of
therapy with lovastatin is recommended.

The drug should be used with caution in patients who consume
whmulwmnsdllwholmdlofhmapas(h«sm'ydﬁvef

fibrin deposits and necrosis of small vessels, were seen in dogs treated
with lovastatin at a dose of 180 mg/kg/day. a dose which produced
plasma drug levels (Crna) Which were about 30 times higher than the
mean values in humans taking 80
smﬂummmcmwmmmmmmm
ather drugs of this class.

Cataracts were seen in dogs treated for 11 and 28 weeks at
180 mg/kg/day and 1 year at 60 mg/kg/day

dusease Anm!ivu’dismsea’ ¢ are
ions to the use of

Aswmmmmngagmumodum(hssmmnm

the upper limit of normal) ions of serum have been

rmtmmmmmm(mmm)
These changes appeared soon after intiation of therapy with

Carci of Fertliity: In a
21-month carcinogenic study in mice, merew-sasmsucallysgmﬁcam
increase in the incidence of hep
mmmmmummgkyday.mlsmmam
plasma drug exposure 3 10 4 times that of humans given the highest

were often transient, were not accompanied by any symptoms and
interruption of treatment was not required.
PRECAUTIONS:

dose of (drug exposure was measured as total
HMG-CoA reductase inhibitory activity in extracted plasma). Tumor
increases were not seen at 20 and 100 mg/kg/day, doses that pr

riatric Use: Ap inetic study with showed
mmmdmmmm W
wmmmdsxmmmmmmnw
mm‘umpmummwmumm

clinical studies conducted with lovastatin, 21% of patients w
265 years of age. Lipid-iiwering efficacy with lovastatin was at leas
great in eiderly patients compared with younger patients, and there v
no overall differences in safety over the 20 to 80 mg/day dosage ra
(see CLINICAL PHARMACOLOGY).

ADVERSE REACTIONS:

Lovastatin is generally well tolerated; adverse reactions usualty h
been mild and tansient. -

Phase Il Clinical Studies: In Phase il controtled clinical st
involving 613 patients trested with lovastatin, the adverse
profile was similar to that shown beiow for the 8,245-patient EX(
study (see Clinical of L atin (EXCEL] Stx

Persistent increases of serum transaminases have been noted (
WARNINGS, Liver ).

About 11% of patients had elevations of CK levels of at least tw
the normai value on one or more occasions. The correspond
vaiues for the controt agent cholestyramine was 9 percent. 1
was attributable to the noncardiac fraction of CK. Large increases in
have sometimes been reported (see WARNINGS, Skeletal Muscle).

Expanded Clinical of L {EXCEL) Stu

wugexvostmdozwzxm\eswmomwnansamewmgldaymse
A increase in adenomas was seen in

General: Lovastalin may elevate creatine
transaminase levels (see WARNINGS and ADVERSE REACTIONS). ms
should be considered in the differential diagnosis of chest pain in a
patient on therapy with lovastatin.

Famiiiat Hy k ia: Lovastatin is less
effective in patients with the rare homozygous famitial
terolanu.posub(ybem&selmsepluwsm'\of\mlmt
receptors. Lovastatin appears to be more likely to raise serum transam-
inases (see ADVERSE REACTIONS) in these homozygous patients.
Information for Patients: Patients should be advised to report
promptly plained muscle pain, or (see
WARNINGS, Skeletal Muscle).

Drug Interactions:

Gemlibrozil and other fibrates, lipid-lowering doses (> 1g/day) of
niacin (nicotinic acid): These drugs increase the risk of myopathy when
given concomitantly with lovastatin, probably because they can produce
myopathy when given alone (see WARNINGS, Skeietal Muscle). There
is o evidence to suggest that these agents affect the pharmacokinetics
of lovastatin,

CYP3A4 Interactions: Lovastatin has no CYP3A4 inhibitory activity;
therefore, it is not expected to affect the plasma concentrations of other
drugs metabolized by CYP3A4. However, lovastatin itself is a substrate
for CYP3A4. Potent inhibitors of CYP3A4 may increase the risk of
myopathy by increasing the plasma concentration of HMG-CoA
reductase inhibitory activity during lovastatin therapy. These inhibitors
include ery
clanﬁmyamHIVprm ibi f: and large q
of grapefruit juice (>1 quart daily) (see CLINICAL P"ARIMOOlOGV
Pharmacokinetics and WARNINGS, Skeletal Muscle).

e

drugs by
CYP3A4, Large quantities of grapefruit juice (>1 quart daily)
significantly increase the serum concentrations of lovastatin and its
B-hydroxy ite during in therapy and should be
avoided: (see CLINICAL 0GY, ¥ ics and
WARNINGS, Skeletal Muscle).
mmmmmmm{mmmmmmwmy
appears to be i when is used
closely related HMG-CoA reductase w\hibnor (see WARNINGS, suuw
Muscle).
Coumarin Anticoaguiants: In a small clinical trial in which lovastatin
was administered to warfarin treated patients, no effect on prothrombin
time was detected. However, another HMG-CoA reductase inhibitor has

hﬂuhmnwmmndylummhmm&ugmn
{Afthough mice were given 300 times the human dose [HD] on a mg/kg
body weight basis, plasma levels of total inhibitory activity were onfy 4
times higher in mice than in humans given 80 mg of lovastatin )

There was an increase in incidence of papilloma in the non-glandular
mucosa of the stomach of mice beginning at exposures of 1 to 2 times
that of humans. The glandular mucosa was not affected. The human
stomach contains only glandular mucesa.

In a 24-month carcinogenicity study in rats, there was a positive dose
response relationship for hepatocellular carcinogenicity in males at drug
exposures between 2-7 times that of human exposure at 80 mg/day
(dnssilmsms,.’ﬂlndmomglkg’dly)

An it of p nmsq;pwsmbea

L in was compared to placebo in 8.245 patients w
hypercholesterolemia (total-C 240-300 mg/dL {6.2-7.8 mmoiiL]) in
randomized, double-blind, parallel, 48-week EXCEL study. Clini
adverse experiences reported as possibly, probably or definit
drug-related in 21% in any treatment group are shown in the &
below. For no event was the incidence on drug and placebo statistic:
different.

Placeho  Lovastatin  Lovastatin  Lovastatin  Lovasta
mg «mg 0mg om

qpm. qpm bid. bid.

N= 1663) (N=1642) (N= 1645) N= 1646) N=16
—% —%

respmse“hsbmwwmmmccm

A chemically similar drug in this class was administered to mice for 72
weeks at 25, 100, and 400 mg/kg body weight, which resutted in mean
serum drug levels approximately 3, 15, and 33 times higher than the
mean human serum drug concertration (as total inhébitory activity) after
a 40 mg oral dose. Liver carcinomas were significantly increased in high
dose females and mid- and high dose males, with a maximum incidence
of 90 percent in males. The incidence of adenomas of the fiver was
s@nﬁu«dynausedmmld and high dose females. Drug treatment
also i ly increased the incidence of king in mid- and
hg\dusemalmm'ermm Adenomas of the Harderian gland (a gland
of the eye of rodents) were significantly higher in high dose mice than in
controls.

No evidence of mutagenicity was observed in a microbial mutagen test
using mutark strains of Salmonella typhimurium with or without rat or
mouse liver metabolic activation. In addition, no evidence of damage to
genetic material was noted in an in vitro alkaline elution assay using rat
or mouse hepatocytes, a V-79 mammatian celf forward mitation study,
an in vitro chromosome aberration study in CHO cells, or an in vivo
chromosomat aberration assay in mouse bone marrow.

Drug-related i atrophy,
sper ion and giant cell wereseenmd)gs
svxmgazomglkglday Similar findings were seen with another drug
in this class. No drug-related effects on fertility were found in studies
with lovastatin in rats. However, in studies with a similar drug in this
class, there was decreased fertility in male rats treated for 34 weeks at
25 mg/kg body weight, aithough this effect was not observed in a
uwmuymmwsmmmmmmwn
weeks (the entire cycle of sp
maturation). In rats uealed wnh uus same redumse mhlbmx at

been found to produce a less than two-seconds increase in pr
time in heakthy volunteers receiving low doses of warfarin. Also,
bleedmgarﬂlotmcrusedpmﬁvonmumehmbemmpormdmam
patients taking y with

is remrrma\ded that in patients taking

180 mg/ i tubuie degeneration (necrosis and loss of
spmmowacq)m\dmm)msnbsavedmmmcdwmsm
abserved in the testes from rats of either study. The clinical significance
of these findings is unclear.

umebedetermnedbefomswugbvammdkemumym@\
during early therapy to insure that no significant alteration of
prothrombin time occurs. Once a stable prothvombin time has been
documented, prothrombin times can be monitored at the intervals
usually recommended for patients on coumarin anticoaguiants. If the
dose of lovastatin is changed, the same procedure should be repeated.
Lovastatin therapy has not been associated with bleeding or with
changes in prothrombin time in patients not taking anticoagulants.

Pmprwld hnnnalvolmteus duewasmmlyslgvmum

utmustxmidsu\giedosesolbvzsumaupvmldd

F Preg y Category X: See CONTRAINDICATIONS.

Safety in pregnant women has not been estabiished.

Lovastatin has been shown to produce skeletal maiformations at
plasma levels 40 times the human expasure (for mouse fetus) and 80
times the human exposure (for rat fetus) based on mg/m? surface area
(doses were 800 mg/kg/day). No drug-induced changes were seen in
either species at multiples of 8 times {rat) or 4 imes (mouse) based on
surface area. No evidence of malformations was noted in rabbits at

Body As 2 Whole
Asthenia 14 11 14 15 12
Abdominal pain 1.6 20 20 22 25
Constipation 1.9 20 32 32 35
Diarrhea 23 26 24 22 26
Dyspepsia 19 13 13 10 16
Flatulence 42 37 43 39 45
Nausea 25 19 25 22 22
Musculoskeletal
Muscle camps 0.5 0.6 08 11 10
Myaiga 11 26 18 22 10
Nervous System/
Psychiatric
Dizziness (2] 07 12 s 05
Headache 21 26 28 FA| 32
Skin
Rash . 07 08 10 12 13
Special Senses
Blurred vision 0.8 11 09 09 12
Other clinical adverse reported as possibly, probably

definitety drug-related in 0.5 t0 1.0 percent of patients in any dru
treated group as listed below. In all these cases the incidence on dn
and placebo was not statistically different. Body as 2 Whole: chest pai
Gastrointestinal:  acid regurgitation, dry mouth, vomitin
Musculoskeletal: leg pain, shoulder pain, arthraigla; Nervo
Syslem/Psydniwic: insomnia, paresthesia; Skin: alopecia, prurity
Senses: eye irritation.
in the EXCEL study (see CLINICAL PHARMACOLOGY, Clinic
Studies), 4.6% of the patients treated up to 48 weeks were discontinu
due to clinical o taboratory adverse experiences which were rated by t
investigator as possibly, probably or definitely related to therapy wi
lovastatin. The value for the placebo group was 2.5%.
Concomitant Therapy: In controlled clinical studies in whi
in was admini ; with yraimine, 1
adverse reactions pecuiiar 10 this concomitant treatment were observe
The adverse reactions that occurred were limited to those report
wemﬁymmmmwmymnme O!hulpld lowering ages
were not during corwroll
clinical studies. Preliminary data suggests that the addition
gemfibrozil to therapy with lovastatin is not associated with great
reduction in LDL-C than that achieved with lovastatin alone.
uncontrolled l:lnca! mmmdmmmmm

exposires Up to 3 times the human exposure (dose of 15
highest wierated dose).

Rare reports of congenital anomalies have been received fotlowing
mmnqmnmums-cmmmnm In a review! of

gRg/aay.

Digoxin: In patients with hyper

ndmlmsuumoflovmmnmddigomr&dmdhmeﬁeaw

digoxin plasma concentrations.

Oral gly Agents: in inetic studies of in in
NiC non-insulin diabetic patients, there was

mmughwmmmgipaldeuwnhdﬁo.'propamnde(seeulmw

PHARMACOLOGY, Clinical Studies).

Es HMG-CoA inhibitors interfere with

cholesterol sym:sis and as such might theoretically biunt adrenal

app ly 100 prosp ly followed pi in women
~m MHWM
blubmrme of i

therapy with cyclosporis
gemﬂbnml or niacm (mmumc acid) (see WARNINGS, Skelet
Muscle).

The following effects have been reportad with drugs in this class. N
all the effects fisted below have necessarily been assoclated wi
b‘m‘ n u“ w_
muscle cramps, myalgia, myopathy. rhabdomyolys

mlmmmmammmmmmmmwnm
mmdwbmmmmaa
to 4-fold increase in congy lies over the backgl
incidence. In B9% of the prospectively followed pregnancies, drug
treatment was initiated prior to pregnancy and wa d at some

ca: dysfuncton of ertain cranialnerves (inckufing aterat
of taste, impai of extra-ocular facial paresis), trem
dizziness, vertigo, memory loss. paresthesia, pvqﬂ!’a!nuupm

point in the first trimester when pregnancy was identified. As safety in
pregnant women has not been established and there is no apparent

ip nerve palsy, psychlc disturbances, anxiety, insomn|
depression.

TP ]

An apparent hyp itivity sy h



- andfor gonadal steroid production. Results of clinical trials with drugs in
this class have been inconsistent with regard to drug effects on basal
and reserve steroid levels. However, clinical studies have shown that
lovastatin does not reduce basal plasma cortisol concentration or impair
adrenal reserve, and does not reduce basal plasma testosterone
concentration. Another HMG-CoA reductase inhibitor has been shown to
reduce the plasma testosterone response to HCG. in the same swudy, the

benefit to therapy with lovastatin during pregnancy (see CONTRAIND!-
CATIONS). should be i ly discontinued as soon as
pregnancy is recognized. Lovastatin should be administered 10 women
of child-bearing potertiat onty when such patients are highly uniikely to
conceive and have been informed of the potential hazards.
1manson, )M, Freyssi C.. Ducrocq. M.8., Stepl we,
Surveiliance of Lovastatin and Simvastatin Exposure Ouring Pregnancy.
ive Toui 10(6):439-446. 1996.

mean testosterone response to HCG was ly bt not sige ly
reduced aher treatment with fovastatin 40 mg daily for 16 weeks in 21
men. The effects of HMG-CoA reductase inhibitors on male fertility have
not been studied in adequate numbers of male patients. The effects, if
any, on the pituitary-gonadal axis in pre-menopausal women are
of endocrine dysfunction should be evahuated appropriately. Caution
should aiso be exercised if an HMG-CoA reductase inhibitor or ather
agent used to lower cholesterol levels is administered to patients also
receiving other drugs (e.g., Spi imetidi
that may decrease the levels or activity of endogenous steroid
hormones.

CNS y: L in p optic nerve

Nurﬂngnolm:l(ismlhwnmmm!smudh
human milk. Because a small amount of another drug in this class is
excreted in human breast milk and because of the potential for serious
adverse reactions in nursing infants. women taking lovastatin should not
nurse their infants (see CONTRAINDICATIONS).

Pediatric Use: Safety and effectiveness in pediatric patients have nat
been established. Because pediatric patients are not likely to benefit from

2N
wwmmmwm}mdmm
features: i lupus ery tike sy
polymyalgi: ; yositis, vasculitis, purpura, thrombo-
Cytapenia, leukopenia, hemolytic anemia, positive ANA, ESR increase,
fever, chills, flushing, malaise, dyspnea, toxic epidermal necrolysis,
Gastrointestinal: pancreatitis, hepatitis. inciuding chronic active
hepatitis, cholestatic jaundice, fatty change in liver; and rarely, cithosis.
fulminant hepatic necrosis. and hepatoma; anorexia, vomiting.
Skin: alopecia, pruritus. A variety of skin changes (e.g.. nodules,
discoloration, dryness of skin/mucous membranes changes to
hair/naits) have been reported.
Reproductive: gynecomastia. loss of fibido, erectite dysfunction.
Eye: progression of cataracts (lens opacities), ophthalmoplegia.

9

¢ eger of retinog fibers) in clinicalty normal
dogs in a dose-dependent fashion starting at 60 mg/kg/day.  dose that
produced mean plasma drug levels about 30 times higher than the mesn
drug level in humans taking the highest recommended dose (as
measured by total enzyme inhibitory activity). Vestibulocochiear
Wallerian-ike degeneration and retinal ganglion cell 4chromatolysis
were also seen in dogs trested for 14 weeks at 180 mg/kg/day, a dose
which resulted in a mean plasma drug level (Cmac) Similar to that seen
with the 60 mg/kg/day dose.

CNS vascular lesions, by p ge and
edema, mononuciear cell infiltration of perivascular spaces,
fibrin deposits and necrosis of smakl vessels, were seen in dogs treated
with lovastatin at 3 dose of 180 mg/kg/day, a dose which
MMM(C_)MMM:OMWUMM
mean values in humans taking 80 mg/day.

Similar optic nerve and CNS vascular lesions have been observed with
other drugs of this class.

Cataracts were seen in dogs treated for 11 and 28 weeks at

180 mg/kg/day and 1 year &t 60 mg/kg/day.

genesi genesis, imp of Fertility: In a
21-month carcinogenic study in mice, there was a statistically significant
increase in the inci of il L and in

both males and females at 500 mg/kg/day. This dose produced a total
plasma drug exposure 3 to 4 times that of umans given the highest
recommended dose of lovastatin (drug exposure was measured as total
HMG-CoA reductase inhibitory activity in extracted plasma). Tumor
increases were not seen at 20 and 100 mg/kg/day. doses that p

MQMgmmmammmwm Lab y elevated tr alkaline
this drug is limited {no studies on subjects below the age of 20 years), phosp y-glutamy! transpeptidase, and bilirubin; thyroid function
treatment of pediatric patients with i is not a it
this time. OVERDOSAGE:

tric Use: A pharmacokinetic study with lovastatn showed the  aer'ora administration of lovastatin to mice, the median lethal dose
mean plasma level of HMG-CoA reductase inhibitory activity o be observed was >15 g/m?.

appmmmoyds%mhmmwmwnmd
2ge compared with patients between 18-30 years of age: however,

thulﬂ'ymmvmmhanrocelvedwmmomgof
fovastatin as a single dose without clinicalty significart adverse

clinical study experience in the elderty indicates that dosage
basedmmlsmremedpfﬂnnmmc&ﬁmasm:weded In
clinical studies conducted with lovastatin, 21% of patients were
265 years of age. Lipid-lowering efficacy with lovastatin was at least as
great in elderly patients compared with younger patients, and there were
no overall differences in safety over the 20 to 80 mg/day dosage range
(see CLINICAL PHARMACOLOGY).

ADVERSE REACTIONS:

Lovastatin is generally well tolerated; adverse reactions ustaily have
been mild and wransient.

Phase IH Clinical Studies: In Phase Il controtied clinical studies
mmgsupamsvmedwmmm.um

profile was simitar to that shown below for the 8,245-patient EXCEL
study (see Expanded Clinical of Lovastatin [EXCEL] Study).

Persistent increases of serum transaminases have been noted (see
WARNINGS, Liver Dysfunction).

About 11% of patients had elevations of CK levels of at feast twice
the normat value on one or more occasions. The corresponding
values for the control agent cholestyramine was 9 percent. This
was attributable to the noncardiac fraction of CK. Large increases in CK
have sometimes been reported (see WARNINGS, Skeletal Muscle).

Chinical tion of L (EXCEL) Study:

drug exposures of 0.3 to 2 times that of humans at the 80 mg/day
A stati ignificant increase in p was seen in
female mice at approximately 4 times the human drug exposure.
(Mmkewegivmwomnesﬁuhmmcoselﬂolmamg/kg
body weight basis, plasma levels of total inhibitory activity were onfy 4
times higher in mice than in humans given 80 mg of lovastatin.)

There was an increase in incidence of papilioma in the non-glandular
mucosa of the stomach of mice beginning at expasures of 1 to 2 times
that of humans. The glandular mucosa was not affected. The human
stomach cortains only glandular mucosa.

In a 24-month carcinogenicity study in rats, there was a positive dose
response relationship for hep iogenicity in males at drug
exposures between 2-7 times that of human exposure at 80 mg/day
(doses in rats were 5, 30 and 180 mg/kg/day).

An increased incidence of thyroid neoplasms in rats appears to be a
nswmsemtusmgmwmmw@cmmm.
Achanbl&ysiuﬁltmhﬂisdasswasmm«edmmicemn
weeks at 25, 100, and 400 mg/kg body weight, which resuted in mean
serum drug levels approximately 3, 15, and 33 times higher than the
mean human serum drug concentration (as total inhibitory activity) after
3 40 mg oral dose. Liver carci were sigy [ in high
dose females and mid- and high dose males, with a maximum incidence
of 90 percent in males. The incidence of adenomas of the liver was
significantly increased in mid- and high dose females. Drug treatment
ﬂwﬂgﬁfaﬂymwmmdwmhnitm
high dose males and females. Adenomas of the Harderian gland (a gland
of the eye of rodents) were significantly higher in high dose mice than in
controls.

No evidence of mutagenicity was observed in a microbial mutagen test
using mutant strains of Salmonelia sm with or without rat or
mause liver metabolic activation. In addition, no evidence of damage to
mmﬂmmhmhmmmuﬁymm
or mouse hepatocytes, a V-79 mammaiian cell forward mixation study.
an in vitro chromosome abervation study in CHO cells, or an in vivo
chromasomal aberration assay in mouse bone marrow.

Drug-related atrophy, P
P ytic degy and giant cell were seen in dogs
mi\gnmnwm,mﬁ\dhgsmsmmmdmg
in this class. No drug-related effects on fertility were found in studies
with lovastatins in rats. However, in studies with a similar drug in this
class, there was decreased fertility in male rats treated for 34 weeks at
ZSmglkgbodywthmiseﬂeamnMobwvedha
subsequent fertility study when this same dose was administered for 11
weeks (the entice cycle of sp genesis, including epididy
maturation). In rats treated with this same reductase inhibitor at
INW&y.mWMW(Wmmd

ic epithelium) was observed. No microscopic changes were
observed in the testes from rats of either study. The clinical significance
of these findings is unclear.
Pregnancy: Pregnancy Category X: See CONTRAINDICATIONS.

Safety in pregnant women has not been established.

L in was comp: to placebo in 8,245 patients with
hypercholesterolemia (total-C 240-300 mg/dL [6.2-7.8 mmolL ]) in the
randomized, double-blind, paraiel, 48-week EXCEL study. Clinical
adverse experiences reported as possibly, probably or definitely
drug-relatedinzl%hmyveatmmnshovmhmenble
below. For no event was the incidence on drug and placebo statistically
different.

Placebo  Lovastatin Lovaststin  Lovastatin  Lovastatin
20mg “Omg 20mg 0 mg
qpm. qp.m. bid. bid.

(N=1663) (N=1642) (N=1645) (N =1646) (N =1649)
% % _ % % %

Body As 2 Whole
Asthenia 14 17 14 15 12
Gastrointestinal
Abdominal pain 1.6 20 20 22 25
U 19 20 32 32 35
Diarrhea 23 26 24 22 26
Dyspepsia 19 13 13 10 16
Flatulence 42 7 43 39 45
Nausea 25 19 25 22 22
Musculoskeletal
Muscle cramps 0.5 06 08 11 10
Myaigia 11 26 18 22 30
Nervous System/
Psychiatric
Dizziness 07 07 12 0s 05
Headache 21 26 28 PAl 32
Skin
Rash . 07 08 10 12 13
Special Senses
Busred vision 08 11 09 0.9 12

Other clinical adverse experiences reported as passibly. probably or
definitely drug-related in 0.5 to 1.0 percent of patients in any drug-
vemdm:slis!sdbeiw.mdlmsemsesmehldd«ﬂmaug
and placebo was not statistically different. Body as 2 Whole: chest pain;

intestinal: acid regurgitation, dry mouth, vomiting:
Musculoskeletal: leg pain, shoulder pain, arthralgia: Nervous
System/Psychiatric: insomnia, paresthesia;  Skin: slopecia, pruritus;
In the EXCEL study (see CLINICAL PHARMACOLOGY, Clinical
Studies), 4.6% of the patients treated up to 48 weeks were discontinued
due to clinical or laboratory adverse experiences which were rated by the
mwnmﬂw.pmmumwmmwm
tovastatin. The vaiue for the placebo group was 2.5%.
Concomitant Therapy: In controlied clinical studies in which
in was ini i with tyramine, no
umm@sm‘hmmwmmwmmmm.
The adverse reactions that occurred were limited to those reported

Lovastatin has been shown to produce skeletal ions at
memummmwe(vwmm)mw
times the human exposure (for rat fetuss) based on mg/m? surface area
(musw«emmyky&y),mm@mﬂma\a\gesmmh
m\erspeciesamnﬁplesomﬁm(m)wwmes(m)basedm
surface area, No evidence of malformations was noted in rabbits &

Y

previously with i Other lipid-lowering agents
were not admi ly with in during d
clinical studies. Prefiminary data suggests that the addition of
gemfibrozit to therapy with lovastatin is not associated with greater
reduction in LDL-C than that achieved with lovastatin alone. In
uncontrolied clinical studies, mast of the patients who have developed

exposures up to 3 times the human exposure (dose of 15

highest tolerated dose).
mmdwmmmmmmmm
mwm%wmm.mamwd
approximately 100 prospectively followed pregnancies in women
d another related HMG-CoA reductase

PG

expos
Inhibitor, the incidences of cong

yopathy were iving cyclosporine,
gemfibrozil or niacin {nicotinic acid) (see WARNINGS, Skeletal
Muscie).

The following effects have been reported with drugs in this class. Not
alt the effects listed below have necessarily been associated with
fovastatin therapy.

. muscle cramps, myalgia, myopathy, rhabdomyolysis,

and fetal deaths/stillbirths did not exceed what would be expected in the
wwmm‘mnmdcawismuiymmas
to 4-fold increase in congenital anomalies over the background
incidence. In 89% of the prosp y followed pregnanci

treatment was initiated prior to pregriancy and inued at some
Mhhmmm\s\mmmﬁﬁm.&sﬂqh
pregnant women has not been established and there is no apparent

artwalgias.
mdqw:dymﬁmdmmumhlms(mmm
of taste, impai of extra-ocular 1ac§alpnsls).n'emor,

Xp A few cases of ge have been reported;
no patierts had any specific symptoms, and all patients recovered
without sequelse. The maximum dose taken was 5-6 g.

Until further experience is obtained, no specific treatment of over-
dosage with lovastatin can be .

The di

of in and #ts in man is not known

« presert.

DOSAGE AND ADMINISTRATION:

The patient should be placed on a standard cholesterol-lowering diet

before receiving lovastatin and should continue on this diet during
with in (see NCEP Gusi for details on

dietary therapy). Lovastatin should be given with meals.

The usual recommended starting dose is 20 mg once a day given with
the evening meal. The recommended dosing range is 10-80 mg/day in
single or two divided doses; the maximum recommended dose is
80 mg/day. Doses should be individualized according to the
recommended goal of therapy (see NCEP Guidelines and CLINICAL
PHARMACOLOGY). Patients requiring reductions in LOL-C of 20% or
mmmmm(mmummmmuu
started on 20 mg/day of lovastatin. A starting dose of 10 mg may be
considered for patients requiring smaller reductions. Adjustments
should be made at intervals of 4 weeks or more.

in patients taking cyclospori itartty with in (see
WARNINGS, Skeletal Muscle), therapy should begin with 10 mg of
lovastatin and shoud not exceed 20 mg/day.

Cholesterol levels should be d periodically and
slmldbegwwmﬂ!gﬂudosagedhvasmmifd\olesudlevels
fall significantly below the targeted range.

Concomitant Lipid-Lowering Therapy: Lovastatin is effective
morvﬂmmdmonﬁwﬂywiﬂbile—acidmm,Useo’
lovastatin with fibrates or niacin should generally be avoided. However,
if lovastatin is used in combination with fibrates or niacin, the dose of
lovastatin should generally not exceed 20 mg/day (see WARNINGS,
Skeletal Muscle and PRECAUTIONS, Drug Interactions).

Dosage in Patients with Renal Insufficlency: in patients with
severe renal insufficiency (creatinine clearance <30 mL/min). dosage
increases above 20 mg/day should be carefully considered and,
deemed y. imp d iously (see CLINICAL
PHARMACOLOGY and WARNINGS, Skeletal Muscle).

HOW SUPPLIED:

Lovastatin Tablets, USP are available as foliows:

10 mg — Each white, round, flat faced beveled edge tablet imprinted
with R on one side and 633 on the other contains 10 mg of
lovastatin. Tablets are supplied in botttes of 30 (NOC 0228-
2633-03), 60 (NDC 0228-2633-06). and 100 (NDC 0228-
2633-11) with a child-resistant closure and 100 (NDC 0228-
2633-10), 500 (NDC 0228-2633-50). and 1000 (NDC 0228-
2633-96) without a child-resistant closure.

20mg — Each pink, round, fla faced beveled edge tablet imprinted with
R on one side and 634 on the other contains 20 mg of lovas-
tatin, Tablets are supplied in botties of 30 (NDC 0228-2634-
03), 60 (NDC 0228-2634-06), 90 (NDC 0228-2634-09). and
100 (NDC 0228-2634-11) with a child-resistart closure and
100 (NOC 0228-2634-10), 500 (NDC 0228-2634-50). and
1000 (NDC 0228-2634-96) without a child-resistant closure.

40 mg — Each yellow, round, fiat faced beveled edge tablet imprimed
with R on one side and 635 on the other contains 40 mg of
lovastatin, Tablets are supplied in bottles of 30 (NDC 0228-
2635-03). 60 (NDC 0228-2635-06). 90 (NDC 0228-2635-09)
and 100 (NDC 0228-2635-11) with 3 child-resistant closure
and 100 (NDC 0228-2635-10), 500 (NDC 0228-2635-50).
and 1000 (NDC 0228-2635-96) without a child-resistant
closure.

Dispense in a tight, light-resistant container as defined in the USP.

Store between 5°-30°C (41°-86°F). Protect from light and store in a

well-closed, light-resistant container.

Reonly

dizziness, vertigo, memory loss. p ia, periph pathy,
peripheral nerve palsy, psychic disturbances, anxiety, insomnia,
depression.

Wmmmmwwmsmmm

by:
PUREPAC PHARMACEUTICAL CO.
Elizabeth, NJ 07207 USA
40-8856 Revised — November 2001
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
75-828

CHEMISTRY REVIEW(S)




10.

12.

CHEMISTRY REVIEW NO. 1 2. ANDA # 75828

NAME AND ADDRESS OF APPLICANT
Purepac Pharmaceutical Co.
200 Elmora Avenue

Elizabeth, NJ 7207

LEGAL BASIS FOR SUBMISSION

Innovator Product: Mevacor Tablets; 10, 20 & 40 mg
Innovator Company: Merck Research Laboratories, Div.
Merck and Co. Inc.

Patent and Expiration Date: #4231938: 06/15/01
Additional Marketing Exclusivity: An indication for
“primary prevention of coronary heart disease in
patients without symptomatic cardiovascular disease who
have average to moderately elevated Total-C and LDL-C
and below average HDL-C” expires on 3/11/02.

SUPPLEMENT (s) N/A

PROPRIETARY NAME: N/A

NONPROPRIETARY NAME Lovastatin Tablets USP, 10 mg, 20
mg and 40 mg )

SUPPLEMENT (s) PROVIDE (s) FOR:

AMENDMENTS AND OTHER DATES:

FIRM:

3/29/00 Original ANDA Submission

4/12/00 Field Copy Submission and Cert. Of Financial
Int.

4/17/00 New Correspondence (ESD)

6/28/00 Bioequivalence Amendment

FDA:

3/30/00 EER Submitted

4/19/00 Receipt of ANDA Acknowledgement
6/5/00 Biocequivalence Deficiencies
8/21/00 Bioequivalence is Adequate.
7/10/00 Labeling Review/Deficiencies

PHARMACOLOGICAL CATEGORY 11. Rx or OTC
Cholesterol lowering agent. Rx

RELATED IND/NDA/DMF (s)




DMF DMF | DMF holder Subject LOA'’s
number | type

13. DOSAGE FORM: Oral Tablet

14. STRENGTH: 10 mg, 20 mg, and 40 mg

15. CHEMICAL NAME AND STRUCTURE
Chemical name: 1S-[la(R*), 3a,7B,8B (2S*,4s5*), 8aBll-
1,2,3,7,8a—hexahydro-3,7—dimethyl—8—[2—(tetrahydro—4—
hydroxy-6—oxo—2H-pyran—2-yl)ethyl]—l—naphthalenyl 2-
methylbutanoate.

Chemical structure:

Formula: Cy4H360s
Molecular weight: 404.55

CAS registry number(s): 75330-75-5



16.

17.

18.

19.

RECORDS AND REPORTS: N/A

COMMENTS
See Item #38

CONCLUSIONS AND RECOMMENDATIONS
Not Approvable; FAX Amendment

REVIEWER: Kenneth J. Furnkranz
DATE COMPLETED: 9/12/00
DATE REVISED: 9/15/00

APPEARS THIS WAY
ON ORIGINAL
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10.

12.

CHEMISTRY REVIEW NO. 2 2. ANDA # 75828

NAME AND ADDRESS OF APPLICANT
Purepac Pharmaceutical Co.
200 Elmora Avenue

Elizabeth, NJ 7207

LEGAL BASIS FOR SUBMISSION

Innovator Product: Mevacor Tablets; 10, 20 & 40 mg
Innovator Company: Merck Research Laboratories,

Patent and Expiration Date: #4231938: 06/15/01
Additional Marketing Exclusivity: An indication for
“primary prevention of coronary heart disease in
patients without symptomatic cardiovascular disease who
have average to moderately elevated Total-C and LDL-C
and below average HDL-C” expires on 3/11/02.

SUPPLEMENT (s) N/A

PROPRIETARY NAME: N/A

NONPROPRIETARY NAME Lovastatin Tabs USP; 10, 20 & 40 mg

SUPPLEMENT (s) PROVIDE(s) FOR: N/A

AMENDMENTS AND OTHER DATES:

FIRM:

3/29/00 Original ANDA Submission

4/12/00 Field Copy and Cert. Of Financial Interests.
4/17/00 New Correspondence (ESD)

6/28/00 Bioequivalence Amendment

*10/19/00 Original ANDA Amend. Response to N/A #1 FAX

FDA:

4/19/00 EER Submitted to OC

4/19/00 Receipt of ANDA Acknowledgement

6/5/00 Bioceguivalence Deficiencies

7/10/00 Labeling Review/Deficiencies

8/21/00 Bio is Adeguate (no further gquestions)
9/21/00 Chemistry Review #1 (FAX Deficiencies)

PHARMACOLOGICAL CATEGORY 11. Rx or OTC
Cholesterol lowering agent. Rx

RELATED IND/NDA/DMF (s)

APPEARS THIS WAY
ON ORIGINAL



13.

15.

16.

17.

DMF # | Type | DMF holder Subject | Loa's |

]

DOSAGE FORM: Oral Tablet 14. STRENGTH: 10, 20 & 40mg

| S —

CHEMICAL NAME AND STRUCTURE

Chemical name: 1S-[la(R*), 3a,7B,8B (2S*,48*), 8afl]-
1,2,3,7,8a-hexahydro-3,7-dimethyl-8-[2- (tetrahydro-4-
hydroxy-6-oxo-2H-pyran-2-yl) ethyl]-1-naphthalenyl 2-
methylbutanoate.

Chemical structure:

HO o

APPEARS THIS WAY
ON ORIGINAL

HsC

CHs

Formula: Cy;H360s5
Molecular weight: 404.55
CAS registry number(s): 75330-75-5

RECORDS AND REPORTS: N/A

COMMENTS: See Item #38

18 .CONCLUSIONS AND RECOMMENDATIONS: Chemistry Closed.
Pending Labeling and EER

19.

REVIEWER: Kenneth J. Furnkranz
DATE COMPLETED: 10/25/00
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10.

12.
13.

15.

16.
17.

18.

CHEMISTRY REVIEW NO. 3 2. ANDA # 75828

NAME AND ADDRESS OF APPLICANT
Purepac Pharmaceutical Co.
200 Elmora Avenue

Elizabeth, NJ 7207

LEGAL BASIS OF SUBMISSION:

Innovator Product: Mevacor Tablets; 10, 20 & 40 mg
Innovator Company: Merck Research Laboratories,
Patent and Expiration Date: #4231938: 06/15/01
Additional Marketing Exclusivity: N/A.

SUPPLEMENT (s) N/A

PROPRIETARY NAME: N/A

NONPROPRIETARY NAME Lovastatin Tabs USP; 10, 20 & 40 mg

SUPPLEMENT (s) PROVIDE(s) FOR: N/A

AMENDMENTS AND OTHER DATES:

FIRM:

3/29/00 Original ANDA Submission

*6/14/01 ANDA MINOR Amendment (Update TA to Final AP).

PHARMACOLOGICAL CATEGORY 11. Rx or OTC
Cholesterol lowering agent. Rx
RELATED IND/NDA/DMF (s): See the Chemistry Review #2

DOSAGE FORM: Oral Tablet 14. STRENGTH: 10, 20 & 40mg

CHEMICAL NAME AND STRUCTURE

Chemical name: 1S-[la(R*), 3a,7B,8B (28*,4S8*), 8aPll-
1,2,3,7,8a-hexahydro-3,7-dimethyl-8-[2- (tetrahydro-4-
hydroxy-6-oxo-2H-pyran-2-yl)ethyl] -1-naphthalenyl 2-
methylbutanoate.

Formula: C24H3605

Molecular weight: 404.55

CAS registry number(s): 75330-75-5

RECORDS AND REPORTS: N/A

COMMENTS: See Item #38

CONCLUSIONS AND RECOMMENDATIONS: Chemistry Closed;

"Labeling Pending.
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10.

12.

13.

15.

l6.

17.

18.

19.

20.

21.

CHEMISTRY REVIEW NO. 4 ‘ 2. ANDA # 75828

NAME AND ADDRESS OF APPLICANT
Purepac Pharmaceutical Co.
200 Elmora Avenue

Elizabeth, NJ 7207

LEGAL BASIS OF SUBMISSION:
Innovator Product: Mevacor Tablets; 10, 20 & 40 mg
Innovator Company: Merck Research Laboratories,

SUPPLEMENT (s) N/A

PROPRIETARY NAME: N/A

NONPROPRIETARY NAME Lovastatin Tablets USP; 10, 20 & 40
mg ’

SUPPLEMENT (s) PROVIDE(s) FOR: N/A

AMENDMENTS AND OTHER DATES:

FIRM:

3/29/00 Original ANDA Submission

6/14/01 ANDA MINOR Amendment (Update TA to Final AP).
*8/20/01 ANDA Minor Amendment; Satisfactory Inspection

Affirmation
PHARMACOLOGICAL CATEGORY 11. Rx or OTC
Cholesterol lowering agent. B Rx
RELATED IND/NDA/DMF(s): See the Chemistry Review #2

DOSAGE FORM: Oral Tablet 14. STRENGTH: 10, 20 & 40mg

CHEMICAL NAME AND STRUCTURE: See previous review.

RECORDS AND REPORTS: N/A

COMMENTS: See Item #38

CONCLUSIONS AND RECOMMENDATIONS: 2" Tentative
Approval.

REVIEWER: K. J. Furnkranz DATE COMPLETED: 9/5/01

COMPONENTS AND COMPOSITION: No change from C.R.#3).

FACILITIES AND PERSONNEL: N/C from Chemistry Rev. #3.
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10.

12.

13.

15.

lé6.

17.

18.

19.

CHEMISTRY REVIEW NO. 5 2. ANDA # 75828

NAME AND ADDRESS OF APPLICANT
Purepac Pharmaceutical Co.
200 Elmora Avenue

Elizabeth, NJ 7207

LEGAL BASIS OF SUBMISSION:
Innovator Product: Mevacor Tablets; 10, 20 & 40 mg
Innovator Company: Merck Research Laboratories,

U.S. Patent #4231938 expired on June 15, 2001.
Pediatric Exclusivity expires on 12/15/01.

SUPPLEMENT (s) N/A

PROPRIETARY NAME: N/A

NONPROPRIETARY NAME Lovastatin Tablets USP; 10, 20 & 40
mg

SUPPLEMENT (s) PROVIDE(s) FOR: N/A

AMENDMENTS AND OTHER DATES:

FIRM: 2

3/29/00 Original ANDA Submission

6/14/01 ANDA MINOR Amendment (Update TA to Final AP).

8/20/01 ANDA Minor Amendment; Satisfactory Inspection
Affirmation

*10/26/01 ANDA MINOR Amendment (CMC Information)

PHARMACOLOGICAL CATEGORY 11. Rx or OTC
Cholesterol lowering agent. Rx

RELATED IND/NDA/DMF(s): See the Chemistry Review #2

DOSAGE FORM: Oral Tablet 14. STRENGTH: 10, 20 & 40mg

CHEMICAL NAME AND STRUCTURE: See previous review.

RECORDS AND REPORTS: N/A

COMMENTS: See Item #38

CONCLUSIONS AND RECOMMENDATIONS: Approval (pending
expiration of Pediatric Exclusivity on 12/15/01).

REVIEWER: K. J. Furnkranz DATE COMPLETED: 11/7/01
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
75-828

BIOEQUIVALENCE REVIEW(S)




OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE

ANDA # : 75-828 SPONSOR : Purepac
DRUG AND DOSAGE FORM : Lovastatin Tablets

STRENGTH(S) : 10 mg, 20 mg, 40 mg

TYPES OF STUDIES : Fasting and non-fasting

CLINICAL STUDY SITE(S) :

ANALYTICAL SITE(S) : .~ —————r_

STUDY SUMMARY : The fasting and non-fasting studies are acceptable.

DISSOLUTION : The test products meet USP specifications: NLT — (Q) in 30 minutes. The waivers
of in vivo bioequivalence study requirements for 10 and 20 mg tablets are granted.

DSI INSPECTION STATUS
Inspection needed: Inspection status: » Inspection results:
NO s ‘
First Generic No Inspection requested: (date)
New facility Inspection completed: (date)
For cause
Other
PRIMARY REVIEWER% K Dhariwal BRANCH : I
INITIAL : DATE : _7/&| vo
TEAM LEADER : %\Ierursz BRANCH : I
" .
INITIAL - /&;’\ ATE : 7,‘311 RO
\ v '
P

DIRECTOR, DIVISION,OF BIOEQUIVALENCE : DALE P. CONNER Pharm. D.

INITIAL : _ \%\ DATE : Qzﬁﬁﬂ




o s
’ .

il

BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT
ANDA: 75-828 APPLICANT: Purepac

DRUG PRODUCT: Lovastatin Tablets, USP
10 mg, 20 mg, 40 mg

The Division of Bioequivalence has completed its review and has

no further questions at this time.

The dissolution testing will need to be incorporated into your
stability and gquality control programs as specified in USP 24.

Please note that the bioequivalency comments provided in this
communication are preliminary. These comments are subject to
revision after review of the entire application, upon
consideration of the chemistry, manufacturing and controls,
mlcroblology, labeling, or other scientific or regulatory
issues. Please be advised that these reviews may result in the
need for additional bloequlvalency information and/or studies,

or may result in a conc1u51on that the proposed formulation is
not approvable.

Sincerely yours,

‘ 7
o=y l

Dale P. Caner, Pharm. D.

Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research

APPEARS THIS WAY
ON ORIGINAL



CC: ANDA 75828
ANDA DUPLICATE
DIVISION FILE
HFD-651/ Bio Drug File
HFD-655/ Dhariwal

V:\FIRMSNZ\PUREPAC\LTRS&REV\75828sdw.600

Printed in final on 07/28/00 : ‘ \
\% ;AN

Endorsements: (Fin ﬁ;&lt Dates) -

HFD-655/ Dhariwal \

HFD-655/ Nerurka.

HFD-650/ D. Conner %\ g/z//oo
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Lovastatin Tablets, USP Purepac Pharmaceuticals

10 mg, 20 mg, 40 mg 2000 Elmora Avenue
ANDA #75-828 Elizabeth, NJ 07207
Reviewer: Kuldeep R. Dhariwal Submission Date:
File name: 75828SDW.600 June 28, 2000

Review of an Amendment
Background:

March 29, 2000: Original submission.

40 mg tablets: Dissolution data and in vivo bioequivalence

studies measuring lovastatin and metabolite, beta-

hydroxylovastatin under fasting and non-fasting conditions.

10 mg and 20 mg tablets: Dissolution data and waiver requests

for in vivo bioequivalence study requirements.

June 5, 2000: The following bioequivalence deficiencies were

communicated to the firm:

1. Fasting and non-fasting studies: You are requested to
calculate elimination rate constant, AUCq-ine, and elimination
half-life of lovastatin as.well as beta-hydroxylovastatin.
Please include these data with other pharmacokinetic
parameters and submit the revised data files.

2. Fasting and non-fasting studies: Please submit linear plots
of individual subject plasma profiles for lovastatin and
beta-hydroxylovastatin.

June 28, 2000: This amendment containing the information

requested by the Division of Bioequivalence (DBE) .

Review of amendment:

Bioequivalence study under fasting conditions:

Lovastatin:
Pharmacokinetic Parameters: Table 1
90% Confidence Intervals: Table 1 :

AP
Beta-Hydroxylovastatin: %ﬁAgglgl‘PllsAlw AY
Pharmacokinetic Parameters: Table 2
90% Confidence Intervals: Table 2
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pages of
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3. The dissolution testing conducted by Purepac on its
lovastatin 10 mg, 20 mg, and 40 mg tablets is acceptable. The
firm has conducted an acceptable in vivo biocequivalence study
comparing its 40 mg tablets with 40 mg tablets of the
reference product Mevacor manufactured by Merck. The
formulations for the 10 and 20 mg tablets are proportionally
similar to the 40 mg tablet, which underwent biocequivalency
testing. The waiver of in vivo biocequivalence study
requirements for the 10, 20, and 40 mg test tablets is
granted. The 10 and 20 mg tablets of the test product are
therefoge deemed bioequivalent to the 10 and 20 mg tablets of
Mevacor manufactured by Merck.

4. The dissolution testing should be incorporated into firm’s

manufacturing controls and stabilitv proarams. The
Ve

Not less than — (Q) of the labeled amount of
lovastatin in the dosage form is dissolved in 30
minutes.
5. From bioequivalence point ,of view, the firm has met the
requirements for in vivo bioequivalence and in vitro
dissolution testing and the application is acceptable.

" /S/ - 7)28[v0

Kuldeep R. Dhariwal, Ph.D.
Review Branch II
Division of Bioequivalence

/
RD INITIALED S.NERURKAR /‘73./} | 2N|X0DD
Date

FT INITIALED S.NERURKAR T A

A N V4

Concur: _ /S/ Date 5;/2;/0&

PITVARE x x

"7 Dale P. Conner, Pharm.D.
Director
Division of Biocequivalence




Table 1. FASTING SINGLE-DOSE IN VIVO BIOEQUIVALENCE STUDY #992259
LEAST-SQUARES MEANS FOR PHARMACOKINETIC PARAMETERS

LOVASTATIN
(N =
In AUCO0-*  In Cmax’ tmax  In AUCinf’ kel half-life
(ngh/mL)  (ng/mL) ()  (ngh/mL) (1/h) )
Purepac (A) :
Mean 39.438 2.6765 4.894 44.054 0.09407 9.240
CV% 66.1 59.6 68.2 60.9 48.1 519
n' 94 94 94 80 80 80
Merck&Co (B)
Mean 34.529 2.6120 5.660 41.135 0.08208 10.272
CV% 68.9 70.8 104.1 62.5 46.3 48.2
n' - 94 94 94 74 74 74
Least-Squares Means »
Purepac (A) 39.4545 2.67776 42.5691
Merck&Co (B) 34.5864 2.61501 39.6193
Ratio of
Least-Squares Means
(A/B)Y% 114.1 102.4 107.4
e

90% Confidence '
Intervals
(A/B)%
Lower limit: 107.3 94.9 99.5
Upper limit: 121.3 110.5 116.0
p-value (ANOVA)
AvsB 0.0007 0.6036 0.1226
Period 0.0135 0.0188 0.5731
Sequence 0.5536 0.6272 0.7978
Intrasubject CV% 33.1 327 28.1

1. N is the number of subjects and n is the number of observations
2. For In-transformed parameters, the antilog of the mean (i.c. the geometric mean) is reported.

Arithmetic Means

Parameter A B Ratio
AUC 47.330 41.914 1.129
AUCq.inf 50.273 46.663 1.118
Chmax 3.103 3.231 0.960
Tmax 4.894 5.66

APPEARS THIS WAY
~ ON ORIGINAL



Table 2. FASTING SINGLE-DOSE IN VIVO BIOEQUIVALENCE STUDY #992259
LEAST-SQUARES MEANS FOR PHARMACOKINETIC PARAMETERS
Beta-HYDROXYLOVASTATIN
(N=47"
In AUC0-#*  In Cmax’ Tmax In AUCinf’ kel  half-life
(ng-h/mL ) (ng/mL) (h) (ng'h/mL) (1/h) (h)
Purepac (A)
Mean 33.094 2.4653 5.324 38.700  0.08906 10.570
CV% 60.6 50.4 83.0 56.6 62.6 58.6
n' 94 94 94 65 65 65
Merck&Co (B) 31.608 2.6509 5.288 38.273  0.07322 15.404
Mean 67.4 56.3 90.5 56.2 55.6 115.0
CV% - 94 94 94 68 68 68
n' :
Least-Squares Means
Purepac (A) 33.1932 2.4700 - 37.5087
Merck&Co (B) 31.6722 2.6524 37.2057
Ratio of
Least-Squares Means
(A/B)% 104.8 93.1 100.8
e 24

90% Confidence ‘
Intervals
(A/B)%
Lower limit: 98.9 86.7 93.6
Upper limit: 111.1 100.0 108.6
p-value (ANOVA)
AvsB 0.1842 0.1018 0.8542
Period 0.4176 0.9655 0.0971
Sequence 0.1415 0.3697 0.2786
Intrasubject CV% 26.3 28.1 24.2

1. N is the number of subjects and n is the number of observations
2. For In-transformed parameters, the antilog of the mean (i.e. the geometric mean) is reported.

Arithmetic Means

Parameter A B Ratio
AUCq. 38.810 38.131 1.02
AUC.inf 42.325 44 813 1.03
Crnax 2.784 3.057 0.91
Thax 5.324 5.288

APPEARS THIS WAY
nM ORIGINAL



Table 3. FED/FASTING SINGLE-DOSE IN VIVO BIOEQUIVALENCE STUDY #992517

ARITHMETIC MEANS (CV%) OF PHARMACOKINETIC PARAMETERS

FOR LOVASTATIN IN 23 SUBJECTS

PK PARAMETER | N TEST N TEST N REFERENCE | RATIO | RATIO
TREATMENT A TREATMENT B TREATMENT C | (B/A)% | (B/C)%
AUCT 23 | 66.94 (67.9) |23| 44.73 (89.9) | 23 | 48.01 (80.8) 66.8 93.2
[ngehr/mL]
Cmax 23 | 3.7600 (44.8) [23| 8.8168 (66.2) | 23 |10.1587 (55.8) | 2345 86.8
[ng/mL]
Tmax [hr] 23 | 8.891 (73.2) |23| 2478 (453) | 23| 1.783 (45.4) 279 139.0
AUCinf 19 | 71.11 (65.3) |19| 53.18 (83.3) | 17 | 51.61 (82.0) 74.8 103.0
[ng=hr/mL]
kel [1/h] 19 10.09223 (44.3) |[19] 0.13231 (128.2) | 17 | 0.11471 (82.0) | 1435 1153
Half-life (h) 19 | 9.007 (43.1) |19]| 14502 (1753) | 17 | 8.744  (49.7) | 161.0 165.9
LEAST-SQUARES MEANS FOR P?}IARMACOI‘(INETIC PARAMETERS
LOVASTATIN (N=23)
In AUC,., In AUCquin In Crrgx Tinex
ng:h/mL (%CV) ng.h/mL (%CV) ng/mL (%CV) h (%CV)
Mean . :
Purepac:fast (A) 55.420 (70)  60.713(61) 3.46437 (42.5) 8.891 (73.2)
Purepac:fed (B) 33.922 (83)  40.234(88) 7.07936 (80.2) 2.478 (45.3)
Merck & Co.:fed (C) 37.340 (80)  39.648(85) 8.67608 (64.9) 1.783 (45.4)
Least-Squares Me.ans
Purepac:fast (A) 56.318 61.402 3.47797
Purepac:fed (B) 34.047 36.662 7.04292
Merck & Co.:fed (C) 37.395 39.192 8.69244
Ratio of
Least-Squares Means ’ IS WAY
(B/A)% 60.5 59.7 202.5 APPEARS L‘:NSAL A
(B/C)% 91.0 935 81.0 ON ORI

*" For In-transformed parameters, the antilog of the mean (i.e.

Treatment A = Lovastatin 40 mg tablet, Dose Administered = 40 mg, fasting

Treatment B = Lovastatin 40 mg tablet, Dose Administered = 40 mg, fed
Treatment C = Mevacor® 40 mg tablet, Dose Administered = 40 mg, fed

the geometric mean) is reported.




Table 4. FED/FASTING SINGLE-DOSE IN VIVO BIOEQUIVALENCE STUDY #992517
ARITHMETIC MEANS (CV%) OF PHARMACOKINETIC PARAMETERS
FOR Beta-HYDROXYLOVASTATIN IN 23 SUBJECTS

PK PARAMETER | N TEST N TEST N REFERENCE RATIO | RATIO

TREATMENT A TREATMENT B TREATMENT C | (B/A)% | (B/C)%
AUCT
[nghr/mL] 23 | 47.80  (53.7) | 23| 38.62  (44.0) | 23 3858  (933) | 808 100.1
Cmax 23
[ng/mL] 3.4786  (48.8) | 23 | 8.1353 (50.3) | 23 | 7.6121 (115.9)| 233.9 106.9
Tmax [hr] 23 | 4913  (@41.1) | 23| 4241  (194) | 23 | 4.000 (235) | 863 106.0
AUCinf 18 '
[ngshr/mL] 5740  (52.2) | 12| 3876 (382) | 14 | 3491  (39.1) [ 675 111.0
kel [1/h] 18 | 0.08045 (52.0) | 12| 0.19456 (75.1) | 14 | 0.11514 (85.5) | 241.8 169.0

half-life [h] 18 | 12.575 (89.1) 12| 7.857 (89.8) | 14 10.320 (65.2) 62.5 76.1

LEAST-SQUARES MEANS FOR PHARMACOKINETIC PARAMETERS
Beta-HYDROXYLOVASTATIN, N=23"

In AUC,.* InAUCuint In Cpax T

ngh/mL (%CV) ng.h/mL (%CV) ng/mL (%CV) h (%CV)
Mean
Purepac:fast (A) 42,593 (50.4) 51.604(43) 3.08312 (55.5) 4913 (41.1)
Purepac:fed (B) 35.471 (43.6) 36.763(33) 7.16638 (56.5) 4.241(19.4)
Merck & Co.:fed (C) 32.231 (54.8) 32.886(36) 6.05659 (60.0) 4,000 (23.5)
Least-Squares Means |
Purepac:fast (A) 42.696 49.426 3.07549
Purepac:fed (B) 35.132 37.980 7.08219
Merck & Co.:fed (C) 31.806 32.023 ‘ 5.98420
Ratio of , ~
Least-Squares Means
(B/A)% 823 76.8 230.3 APPEARS THIS WAY
(B/C)% 110.5 118.6 118.3 ~ ON ORIGINAL

* For In-transformed parameters, the antilog of the mean (i.e. the geometric mean) is reported.

Treatment A = Lovastatin 40 mg tablet, Dose Administered = 40 mg, fasting
Treatment B = Lovastatin 40 mg tablet, Dose Administered = 40 mg, fed
Treatment C = Mevacor® 40 mg tablet, Dose Administered = 40 mg, fed




JUN 5 2000}
BIOEQUIVALENCY DEFICIENCIES
ANDA: 75828 APPLICANT: Purepac

DRUG PRODUCT: Lovastatin Tablets, USP
10 mg, 20 mg, 40 mg

The Division of Biocequivalence has completed its review of your
submission(s) acknowledged on the cover sheet. The following
deficiencies have been identified: :

1. Fasting and non-fasting studies: You are requested to
calculate elimination rate constant, AUCg.ins, and
elimination half-life of lovastatin as well as beta-
hydroxylovastatin. Please include these data with other
pharmacokinetic parameters and submit the revised data
files. ‘

2. Fasting and non-fasting studies: Please submit linear plots
of individual subject plasma profiles for lovastatin and
beta-hydroxylovastatin.

APPEARS THis
A
ON ORIGiNAL |

Sincerely yours,

@
Dale P. Conner, Pharm.D.
Director, Division of Bioequivalence

Office of Generic Drugs
Center for Drug Evaluation and Research



CC: ANDA 75828
ANDA DUPLICATE
DIVISION FILE
FIELD COPY

DRUG FILE
Endorsements: (Draft an g; al with Dates)
HFD-655/Dhariwal s\i519° ~ ;5 lﬁ\W
HFD-655/Nerurkar /S /
HFD-617/J. Fan 447/3:
HFD-650/Dale Connerf !tgéw}qzmm
V: \FIRMSNZ\PUREPAC\LTRS&REV\7582 8SDW.300
BIOEQUIVALENCY - DEFICIENCIES Submission Date: March 29, 2000
1. FASTING STUDY (STF) Strengths: 40 mg
Clinical: —  —— - Outcome: AC @ UN NC
Analytical: ~—™— v '
2. FOOD STUDY (STP) .~ Strengths: 40 mg
Clinical: —m— Outcome: AC @ UN NC
Analytical: ——— e
3. DISSOLUTION WAIVER (DIW) Strengths: 20 mg
Outcome: IC
4. DISSOLUTION WAIVER (DIW) Strengths: 10 mg

Outcome: IC

Outcome Decisions:
IC - Incomplete

WinBio Comments

APPEARS THIS WAY
ON ORIGINAL
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LOVASTATIN TABLETS, USP Purepac Pharmaceutical Co.
10 mg, 20 mg, 40 mg ' 2000 Elmora Avenue

ANDA 75-828 Elizabeth, NJ 07207
Reviewer: Kuldeep R. Dhariwal Submission Date: 03/29/00

V:\FIRMSNZ\PUREPAC\LTRS&REV\75828sdw.300

Review of Bioequivalence Studies, Dissolution Data and Waiver Requests

(Electronic Submission)

Introduction

Indication: Cholesterol lowering agent

Type of Submission: Original submission

Contents of Submission:

40 mg lovastatin tablets: Dissolution data and in vivo bioequivalence studies measuring
lovastatin and metabolite, beta-hydroxylovastatin under fasting and non-fasting conditions.

10 mg and 20 mg lovastatin tablets: Dissolution data and waiver requests for in vivo
bioequivalence study requirements.

RLD: Mevacor® tablets (Merck). The Orange Book lists 40 mg strength as RLD.
Recommended Dose: The usual recommended starting dose is 20 mg once a day given with the
evening meal. The recommended dosing range is 10-80 mg/day in single or two divided doses;
the maximum recommended dose is 80 mg/day. Doses should be individualized according to the
recommended goal of therapy and the patient’s response.

Background

Lovastatin is a cholesterol lowering agent. After oral ingestion, lovastatin, which is an inactive
lactone, is hydrolyzed to the corresponding beta-hydroxyacid form. This is a principal metabolite
and an inhibitor of 3-hydroxy-3-methylglutaryl-coenzyme A reductase.

Following an oral dose of "*C-labeled lovastatin in man, 10% of the dose was excreted in urine
and 83% in faeces. The latter represents absorbed drug equivalents excreted in bile, as well as
any unabsorbed drug. Plasma concentrations of total radioactivity (lovastatin plus 14C
metabolites) peaked at 2 hours and declined rapidly to about 10% of peak by 24 hours post- -dose.
Lovastatin undergoes extensive first-pass extraction in the liver, its primary site of action, with
subsequent excretion of drug equivalents in the bile. As a consequence of extensive hepatic
extraction of lovastatin, the availability of drug to the general circulation is low and variable.

APPEARS THIS WAY
ON ORIGINAL

1



Protocol No.: PRACS P99-370, Bioequivalence Study Under Fasting Conditions

Study Information

Clinical Facility:

Principal Investigator:

Sub-Investigator:

Period 1 08/29/99 to 09/01/99

Clinical Study Dates:
Period II 09/12/99 to 09/15/99
Period III 09/26/99 to 09/29/99
: Period IV 10/10/99 to 10/13/99
Analytical Facility
Analytical Section Head: | —— =
Analytical Study Dates: | 10/20/99 to 11/22/99
Storage Period: | 83 days

Treatment Information

Treatment ID: A B
Test or Reference: Test Reference
Product Name: Lovastatin Tablets Mevacor®
Manufacturer: Purepac Pharmaceutical Co. Merck & Co., Inc.
Manufacture Date: July 22, 1999 N/A
Expiration Date: N/A 4/00
ANDA Batch Size: . N/A
Batch/Lot Number: PI-1127 H2782
Potency: 101.6% 98.1%
Content Uniformity: 101.3% (100.0-103.0%) 96.8% (94.7-98.6%)
Strength: 40 mg 40 mg
Dosage Form: Tablet Tablet
Dose Administered: 40 mg 40 mg
Study Condition: Fasting Fasting
Length of Fasting: Overnight Overnight
Housing: From 14 hours prior to dosing until 24 hours after dosing. The

subjects returned for 32, 38, 48, 62, and 72 h blood draws.
RANDOMIZATION DESIGN
Randomized: Y Design Type: Crossover
No. of Sequences: 2 Replicated Treatment Y

Design:

No. of Periods: 4 Balanced: N
No. of Treatments: 2 Washout Period: 14 days




Randomization scheme:

BAAB: 1,2,3,4,8,10,13,16,18,21,22,23,25,27,30,31,32,34,35,40,41,42,43,44
ABBA: 5,6,7,9,11,12,14,15,17,19,20,24,26,28,29,33,36,37,38,39,45,46,47,48
Subject #39 did not complete the study.

DOSING SUBJECTS
Single or Multiple Dose: Single IRB Approval: Y
Steady State: N Informed Consent Y
Obtained:
Volume of Liquid Intake: | 240 mL No. of Subjects Enrolled: 48
Route of Administration: Oral No. of Subjects 47
Completing:
No. of Subjects Plasma 47
‘Analyzed:
Number of Doses: N/A No. of Dropouts: 1
Sex(es) Included: Male
Steady State Dose Time: N/A Healthy Volunteers Only: |Y
Length of Infusion: N/A No. of Adverse Events: 55
Dietary Restrictions: No caffeine and/or xanthine-containing products or alcohol 48hrs pre-

dose & during sample collection. No grapefruit products 7days pre-
dose & entire study»No fluid 1 hour pre- & post-dose. Subjects fasted
overnight & 4hrs post-dose.

Activity Restrictions:

Subjects remained in an upright or supine position 4 hours post-dose.
Only non-strenuous activity was permitted during confinement.

Drug Restrictions:

No systemic prescription medication 14 days pre-study. No
investigational drugs or drugs known to induce/inhibit hepatic drug
metabolism 30 days pre-study. No non-prescription medication 3 days
pre-study.

Blood Sampling:

Before dosing (time 0) and at 0.25,0.50, 1, 1.5, 2,2.5, 3, 3.5, 4, 4.5, 5,
6, 8, 10, 12, 16, 24, 32, 38, 48, 62, and 72 hours post-dose. Blood
samples were collected in EDTA vacutainers.

Study Results

1) Clinical

Adverse Events: Twenty-four subjects experienced fifty-five adverse events, out of which five were either
probably or possibly related to study medication. The other fifty events were either remotely related to or unrelated

to study medication. None of the events were considered serious in nature.

Subject Complaint Treatment Relationship
39 Abdominal pain Reference Remote
43 Left knee pain Reference Unrelated
19 Sprain right ankle Test Unrelated
41 Sore lower back Test Unrelated
08 Bee sting Test Unrelated
07 Cough Ref & Test Unrelated




13 Cough Test Unrelated
15 Cough Reference Remote
16,27, 43 Cough Test Unrelated
26 Dizziness Reference Unrelated
45 Fever Test Unrelated
1,7,8 Headache Reference Unrelated
2 Headache Test/Ref Remote
12,20, 23 Headache Test Remote
24 Headache Test/Ref Possible
27,45 Headache Test Remote
35 Headache Reference Remote

| 47 Headache Reference Probable
24 Elevated liver enzymes Test Remote
7,24 Head cold Reference Unrelated
29 | Pulled hamstring right leg Reference Unrelated
26 Nausea Reference Unrelated
4 Neck pain Test Unrelated
23 Sore throat Reference Unrelated
14,20 Bruce right antecubital space Test Unrelated
15 Congested chest Test Unrelated
7 Head congestion Test/Ref Unrelated
7 Rhinitis Test Possible
43 Stuffy Head Test Test

Protocol Deviations: There were some sampling time dev1at10ns Actual sampling times were used for
pharmacokinetic calculations. Some subjects took acetammophen ibuprofen, Vicks DayQuil Liquicaps, Robitussin
syrup, Aleve and multivitamins during the course of the study.

Dropouts:

SUBJECT NO.: 39

REASON: personal reason (family funeral)
PERIOD: 2

REPLACEMENT: N

2) Analytical (Not to be Released Under FOI)

—

LLE




3) Pharmacokinetic:

;
i
i
H
§

All pharmacokinetic parameters and statistical analyses reported in this review are based
on firm’s calculations. The reviewer has not recalculated the parameters (see comments).

Lovastatin:

Mean Plasma Concentrations:
Pharmacokinetic Parameters:
90% Confidence Intervals:

Beta-Hydroxylovastatin:

Mean Plasma Concentrations:
Pharmacokinetic Parameters:

Table 1 and Figure 1
Table 2
Table 2

Table 3 and Figure 2

Table 4
5



APPEARS THIS WAY

90% Confidence Intervals: Table 4 ON ORIGINAL
57 t L3 !a

4) Statistical Analysis:

1. Arithmetic means and least squares means were calculated for AUCo.; and Cpnax.

2. ANOVA were performed on log transformed AUCo. and Cpax. The first analyses of variance
model included drug formulation, period, first-order carryover, sequence, form*subject
nested within sequence and subject nested within sequence as factors. A 5% level of
significance was used for all the comparisons (period, formulation, sequence, carryover). The
carryover was not statistically significant and was therefore dropped from the model for the
final analyses.

Comments:

1. The protocol states that the analyte concentration-time data will be used to calculate the
pharmacokinetic parameters: AUCq.;, AUCo.inf, Cmax, Tmaxs elimination rate constant and
elimination half-life. The firm, however, did not calculate AUCy.inf, €limination rate constant
and elimination half-life of lovastatin and its metabolite. The firm states that due to the
hepatic recycling observed with lovastatin and beta-hydroxylovastatin, the absorption and the
elimination of the drug and metabolite occur simultaneously and therefore the calculation of
the elimination constant is of no pharmacokinetic significance.

2. NOT TO BE RELEASED UNDER FOI: " _ ——_

3. The individual subject plasma profiles (semi-log plots) suggest that the elimination rate
constant can be calculated for many subjects.

4. The firm would be requested to calculate elimination rate constant, AUCo.ing, and elimination
half-life of lovastatin as well as beta-hydroxylovastatin. The reviewer will perform the
statistical analyses of the data after receiving the requested data.

5. The firm has also performed statistical analyses to assess individual bioequivalence. The
individual bioequivalence guidance is in the draft form and therefore the individual
bioequivalence results can not be used for regulatory decisions.

" Conclusion:

The fasting study is incomplete.

Protocol No.: PRACS P99-410, A Limited Food Effects Study of 40 mg Lovastatin Tablets

Study Information

Clinical Facility:

Medical Director:

Sub Investigator: ;




Clinical Study Dates: Period 1 12/04/99 to 12/07/99
Period IT 12/11/99 to 12/14/99
Period III 12/18/99 to 12/21/99
Analytical Facility
Analytical Program Manager: ——
Analytical Study Dates: 01/03/00 to 01/20/00
Storage Period: 46 days
TREATMENT INFORMATION
Treatment ID: A B C
Test or Reference: T T R
Product Name: Lovastatin Tablets Lovastatin Tablets Mevacor®
Manufacturer: Purepac Purepac Merck & Co., Inc.
, Pharmaceutical Co. Pharmaceutical Co.
Batch/Lot Number: P1-1127 PI-1127 H2782
Strength: 40 mg 40 mg 40 mg
Dosage Form: Tablet Tablet Tablet
Dose Administered: 40 mg 40 mg 40 mg
Study Condition: Fasting Fed Fed
Length of Fasting: Overnight Overnight Overnight
Food-Drug Interval: N/A 30 minutes 30 minutes
Standardized N/A Y Y
Breakfast:
Breakfast Specifics: P T o | s e
cheese, one slice of Canadian cheese, one slice of Canadian
bacon, one serving of hash brown bacon, one serving of hash brown
potatoes, 180 mL orange juice, 240 | potatoes, 180 mL orange juice, 240
mL whole milk mL whole milk
Randomization Design
Randomized: Y Design Type: Crossover
No. of Sequences: 6 Replicated Treatment N
Design:
No. of Periods: 3 Balanced: N
No. of Treatments: 3 Washout Period: 7 days
Randomization Scheme:
ABC: 1,17, 20, 21
CBA:2,6,8,18
BCA:3, 7,14, 1D APPEARS THIS WAY
e ON ORIGINAL

ACB:5,11,12,23
BAC: 10, 16, 22, 24

Subject #14 did not complete the study.




Dosing Subjects
Single or Multiple Dose: single IRB Approval: Y
Steady State: N Informed Consent Y
Obtained:
Volume of Liquid Intake: | 240 mL No. of Subjects Enrolled: 24
Route of Administration: oral No. of Subjects 23
Completing:
No. of Subjects Plasma 23
Analyzed:
Number of Doses: N/A No. of Dropouts: 1
Sex(es) Included: male
Steady State Dose Time: N/A Healthy Volunteers Only: |Y
Length of Infusion: N/A No. of Adverse Events: 49
Blood Sampling: Same as in fasting study

Study Results

1) Clinical

Adverse Events: Of the forty-nine adverse events, three were either probably or possibly related to study
medication. The other forty-six adverse events were either remotely related to or unrelated to study medication.
Subject #1 reported vomiting (2x) approximately 50 and55 hours after period II dose (test fed) administration.

Subject #17 reported vomiting (2x) approximately 36 and 37.5 hours after period II dose (test fed) administration.
Since all episodes of the vomiting occurred well after the C,,,, of lovastatin and its metabolite, these subjects need

not be omitted from the analyses.

Subject Event Relationship Study
No. To Study Drug Drug
07 Back Pain (Lower Back Pain) 4 A
06 Cold and Hot Flashes 3 A
22 Coughing (Cough) 4 A
06 Diarrhea 3 A
17 " | Diarrhea 4 B
01 Dyspepsia (Stomach Upset) 4 B
17 Fatigue (Tired) 4 B
02 Headache 4 C
03 Headache 3 B
03 Headache 3 A
06 Headache 1 A
11 Headache 1 C
20 Headache 4 B
20 Headache 3 C
21 Headache 3 A
22 Headache 4 A
24 Headache 4 A
22 Laceration (Cut Right Index Finger) 4 B
15 Left Sore Elbow 4 A
20 Malaise 4 C
17 Malaise (Body Aches) 4 B
21 Malaise (Body Aches) 3 A




Subject Event Relationship Study
No. ) To Study Drug Drug
01 Malaise (Head Cold) 4 B
23 Malaise (Head Cold) 4 A
13 Mouth Dry (Dry Throat) 3 A
06 Nausea 3 A
17 Nausea (Nausea) 4 B
18 Nausea (Nauseous) 4 B
24 Pallor 4 A
02 Pharyngitis (Sore Throat) 4 C
10 Pharyngitis (Sore Throat) 3 B
14 Pharyngitis (Sore Throat) 4 B
21 Pharyngitis (Sore Throat) 3 A
22 Pharyngitis (Sore Throat) 4 A
10 Purpura (Hematoma Left Arm Antecubital 4 A
Space)
02 Purpura (Hematoma Right Arm Antecubital 4 C
Space)
01 Rhinitis (Runny Nose) 2 A
09 Rhinitis (Runny Nose) 4 A
14 i Rhinitis (Stuffy Nose) 4 B
20 Rhinitis (Stuffy Nose) 4 A
01 - Sore Right Leg 4 A
14 Strep Throat 4 B
07 Tooth Pain (Upper Left Front Tooth Pain) 4 B
07 Tooth Pain (Upper Left Front Tooth Pain) 4 B
07 Tooth Pain (Upper Left Front Tooth Pain) 4 B
01 Vomiting (Vomited) 4 B
01 Vomiting (Vomited) e 4 B
17 Vomiting (Vomiting) 4 B
17 Vomiting (Vomiting) 4 B
Legend: Relationship to Study Drug: 1=Probable; 2=Possible; 3=Remote; 4=Unrelated
Study Drug: A (fasting) = Lovastatin Tablets, USP [Purepac Pharmaceutical Co.]
B (fed) = Lovastatin Tablets, USP [Purepac Pharmaceutical Co.]

C (fed) = Mevacor® Tablets [MERCK & CO., INC.]

Protocol Deviations: Some subjects took ibuprofen, Imodium chewable tablets, Phenergan and Tylenol during
the course of the study. There were some sampling time deviations. Actual sampling times were used for
pharmacokinetic calculations.

Dropouts: Subject #14 was dropped prior to period II dosing secondary to an illness (strep throat) requiring
therapy with Azithromycin.

2) Analytical (Not to be Released Under FOI)




,__—-/
T T ————

3) Pharmacokinetic:

All pharmacokinetic parameters and statistical analyses reported in this review are based
on firm’s calculations. The reviewer has not recalculated the parameters (see comments).

Lovastatin:

Mean Plasma Concentrations: Table 5, Figure 3
Pharmacokinetic Parameters: Table 6

Ratio of Means: ~ Table 6
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Beta-Hydroxylovastatin:

Mean Plasma Concentrations: ~ Table 7, Figure 4
Pharmacokinetic Parameters: Table 8
Ratio of Means: Table 8

4) Statistical Analysis:

* Arithmetic means, geometric means, and least squares means were calculated for AUCy.t, Crmax»
—and Tpmax. Ratios of means were calculated using the LSM for both In-transformed and

untransformed AUCy.; and Cpax.

Comments:

1. The protocol states that the analyte concentration-time data will be used to calculate the
pharmacokinetic parameters: AUCo., AUCq-inf, Cumax, Tmax, €limination rate constant and
elimination half-life. The firm, however, did not calculate AUCq.ins, elimination rate constant
and elimination half-life of lovastatin and its metabolite. The firm states that due to the
hepatic recycling observed with lovastatin and beta-hydroxylovastatin, the absorption and the
elimination of the drug and metabolite occur simultaneously and therefore the calculation of

the elimination constant is of no pharmacokinetic significance.

2. NOT TO BE RELEASED UNDER FOL:

e e et e i B A R o NI B S N

\

- s i T

3. The individual subject plasma profiles (semi-log pl
constant can be calculated for many subjects.

P

T A NI AR s s s i 3

S . -

ots) suggest that the elimination rate

4. The firm would be requested to calculate elimination rate constant, AUCo.inf, and elimination
half-life of lovastatin as well as beta-hydroxylovastatin. The reviewer will perform the

statistical analyses of the data after receiving the requested data.
Conclusion: The non-fasting study is incomplete.

Formulation (Not to be released under FOI)

Ingredient Strength Strength
10 mg 20 mg

Strength
40 mg

LOVASTATIN USP 10 mg 20 mg

40 mg

Microcrystalline Cellulose — ——— ——

‘

Lactose Nibhohydrate NF 7

— | |

Pregelatinized Starch NF,

Butylated Hydroxyanisole = ——————— -
I

- —_—t

—_— e — T \ )

Magnesium Stearate NF —

D&C Red #30 Aluminum Lake, — '  — S




D&C Yellow #10 HT Aluminum Lake,

—_—
TOTAL TABLET WEIGHT 210 mg 210 mg 210 mg

Test tablets: 10 mg: White, round flat faced, beveled edge tablets, imprinted with Purepac logo ‘R’ on one side and
633’ on the other side; 20 mg: Pink, round flat faced, beveled edge tablets, imprinted with Purepac logo ‘R’ on one
side and ‘634’ on the other side; 40 mg: Yellow, round flat faced, beveled edge tablets, imprinted with Purepac logo
‘R’ on one side and ‘635’ on the other side.
Reference tablets: 10 mg: Peach, octagonal tablets, coded MSD 730 on one side and MEVACOR on the other; 20
mg: Light blue, octagonal tablets, coded MSD 731 on one side and MEVACOR on the other; 40-mg:Green,

octagonal tablets, coded MSD 732 on one side and MEVACOR on the other.

Formulation Comments:

1. All inactive ingredients are within approved safety limits (FDA Inactive Ingredient Guide, January 1996).
2. The three strengths of the test tablets have identical weights. The three strengths of the reference listed drug do

not appear to have identical weights (page 323, PDR 2000).

Dissolution and Waiver Request:

IN VITRO DISSOLUTION TESTING

Test Drug: Lovastatin USP tablets manufactured by Purepac
Reference Drug: Mevacor® tablets manufactured by Merck & Co.
Dose Strength: 10 mg

I. Conditions for Dissolution/Release Testing: USP method

P

e

Tolerance: NLT =(Q) in 30 minutes

I1. Results of In Vitro Dissolution/Release Testing:

Sampling Test Product Lot No.: PI-1123 Reference Product Lot No.: J1078
’{:n"::; Mean % Range % CV Mean % Range % CV
10 9727 ——— 0.9 83.73 2.82
20 98.68 —_— 0.83 92.88 N 1.00
30 98.73 0.63 94.98 —_— 1.13
45 98.72 — 0.69 95.99 —_— 1.13

Test Drug: Lovastatin USr tablets manw.... tured by Purepac
Reference Drug: Mevacor® tablets manufactured by Merck & Co.
Dose Strength: 20 mg

I. Conditions for Dissolution/Release Testing: Same as for 10 mg strength

II. Results of In Vitro Dissolution/Release Testing:

Sampling Test Product Lot No.: PI-1125 Reference Product Lot No.: J1034
f::::)s Mean % | Range % CV Mean % Range % CV
10 99.49 — 1.64 86.31 : 2.63
20 100.94 e 1.64 92.93 _ 1.63
30 100.7 —_— 1.1 94.74 T 1.5

12



45 [~ 100.5

[ 99.3-102.7 |

1.1

[ 9573 | 933980 15

Test Drug: Lovastatin USP tablets manufactured by Purepac
Reference Drug: Mevacor® tablets manufactured by Merck & Co.

Dose Strength: 40 mg

I. Conditions for Dissolution/Release Testing: Same as for 10 mg strength

I1. Results of In Vitro Dissolution/Release Testing:

Saxppling Test Product Lot No.: PI-1127 Reference Product Lot No.: H2782
’f::::; ) Mean % Range % CV Mean % Range % CV
10 99.63 — 1.3 93.63 o 1.95
20 101.79 — 1.33 96.2 ——— 1.93
30 101.14 — 1.45 96.14 1.88
45 100.55 0.87 96.53 JS— 1.70
FZiacior across wst and reference products
Strength Test vs. Reference
10 mg 55.43
20 mg 53.13
™40 mg 63.78
f2 factor across different strengths
Product 40 mg vs 10 mg 40 mg vs 20 mg
Test 78.72 97.71
Reference 63.57 68.79
Used in the in vivo studies.

Comments:

1.

2.

ki ad

The dissolution testing was carried out as per USP 24. All strengths of the test product meet
the USP specification of NLT — (Q) in 30 minutes.

The similarity factor (f,) is between 50 and 100 for all dissolution profile comparisons. This
suggests that dissolution profiles of 10 and 20 mg strengths of the test product are similar to
the 40 mg strength used in the in vivo studies and all three strengths of the test product are
similar to the respective strengths of the reference product. ,

The 10 and 20 mg test tablets are proportionally similar in their active and inactive
ingredients to the 40 mg tablet.

Deficiencies:

Fasting and non-fasting studies: The firm has not calculated elimination rate constant, AUC,.
in, and elimination half-life of lovastatin as well as beta-hydroxylovastatin. The firm should
include these data with other pharmacokinetic parameters in its data files and submit the
revised data files.

Fasting and non-fasting studies: The firm has not submitted linear plots of individual subject
plasma profiles for lovastatin and beta-hydroxylovastatin.

APPEARS THIS WAY
ON ORIGINAL
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Recommendations:

1. The bioequivalence study conducted under fastlng conditions by Purepac on its lovastatin 40
mg tablet, lot #P1-1127 comparing it to Mevacor® 40 mg tablet, lot #H2782 manufactured by
Merck is incomplete.

2. The bioequivalence study conducted under non-fasting condmons by Purepac on its
lovastatin 40 mg tablet, lot #P1-1127 comparing it to Mevacor® 40 mg tablet, lot #H2782
manufactured by Merck is incomplete.

3. The dissolution testing conducted by the firm on its lovastatin 10 mg, 20 mg, and 40 mg
tablets is acceptable. The formulation for 10 mg and 20 mg test tablets is proportionally
similar to the 40 mg strength of the test product which underwent bioequivalence testing. The
waiver of the in vivo bioequivalence study requirements for 10 mg and 20 mg test tablets is
denied pending approval of 40 mg test tablets.

/S

Kuldeep R. Dhariwal, Ph.D.
Review Branch II

Division of Bioequivalence [
i
N
, {
RD INITIALED S. NERURKAR ) /ﬂd} s / \ 5
FT INITIALED S.NERURKAR .~ v/ . Date & | e\ »05P
_/ 4 | |
A A
Concur: _ !SI ' Date 57 3'} 2000
Dale P. Conner, Pharm.D. [ {
Director
Division of Bioequivalence
APPEARS THIS WAY
~ ON ORIGINAL
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Table 1. Mean Plasma Concentrations of LOVASTATIN, N=47
Treatment A = Lovastatin 40 mg tablet, Dose Administered = 1x40 mg, fasting
Treatment B = Mevacor® 40 mg tablet, Dose Administered = 1x40 mg, fasting

Plasma Concentration Data File PUR0001.eaa

Time(hours) Test Mean Test %CV Ref Mean Ref %CV T/R Ratio
@ N ®) (B) A)(®B)
0 0. 0. 0. 0. **
0.25 0.12 162.57 0.13 158.63 0.951
0.5 0.69 97.83 0.67 94.33 1.039
1 1.37 65.68 1.28 71.51 1.065
1.5 1.64 61.24 1.48 62.85 1.107
2 1.81 69.47 1.73 86.88 1.046
2.5 1.74 66.61 1.78 87.8 0.975
3 1.64 67.9 1.74 90.37 0.941
3.5 1.57 66.77 1.61 91.99 0.977
4 1.47 65.64 1.54 : 93.92 0.95
4.5 1.75 65.75 1.81 97.8 0.965
5 2.54 61.68 2.5 76.33 1.014
6 2.42 68.12 2.37 89.55 1.023
8 1.48 74.09 . 1.39 83.13 1.067
10 1.53 74.84 1.36 75.97 1.122
12 1.43 77.89 1.32 84.8 1.088
16 1.34 81.91 1.1 82.29 1.222
24 1.15 91.82 0.98 92.72 1.171
32 0.64 83.57 0.55 77.27 1.152
38 0.34 95.5 0.27 91.89 1.272
48 0.11 137.52 0.09 134.95 1.209
62 0.02 289.89 0.01 348.27 1.705
72 0.01 570.72 0.00 0.00 **
APPEARS THIS WAY
ON ORIGINAL
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Table 2. Lovastatin Pharmacokinetic Parameters: Least-Squares Means’, N=47
Treatment A = Lovastatin 40 mg tablet, Dose Administered = 40 mg, fasting
Treatment B = Mevacor® 40 mg tablet, Dose Administered = 40 mg, fasting

In AUC,.,' In Crnax’ Trmax
ng.h/mL (%CV) ng/mL (%CV) Hour (%CV)
Mean .
Purepac (A) 39.438 (66.1) 2.6765 (59.6) 4.894 (68.2)
Merck&Co (B) 34.529 (68.9) 2.6120 (70.8) 5.660(104.1)
Least-Squares Means
Purepac (A) 39.4545 2.67776
Merck&Co (B) 34.5864 2.61501
Ratio of
Least-Squares Means
(A/B)% 114.1 102.4
90% Confidence Intervals
(A/B)%
Lower limit: 107.3 94.9
Upper limit: 121.3 110.5
p-value (ANOVA) .
AvsB 0.0007 - 0.6036
Period 0.0135 0.0188
Sequence 0.5536 0.6272
Intrasubject CV% 33.1 32.7

1. For In-transformed parameters, the antilog of the mean (i.e. the geometric mean) is reported.

Arithmetic Means
Parameter A B Ratio
AUCo+ 47330 41914 1.129
Cmax 3.103 3.231 0.960
Tmax 4.894 5.66
* As reported by the firm

APPEARS THIS WAY

ON ORIGINAL
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Table 3. Mean Plasma Concentrations of Beta-HYDROXYLOVASTATIN, N=47
Treatment A = Lovastatin 40 mg tablet, Dose Administered = 40 mg, fasting
Treatment B = Mevacor® 40 mg tablet, Dose Administered = 40 mg, fasting

Plasma Concentration Data File PUR0001.eab

Time(hours) Test Mean Test %CV Ref Mean Ref %CV T/R Ratio
| @ @ ®) ®) A)(B)
0 0.0 0.0 0.0 0.0 **
0.25 0.0 969.54 0.02 253.52 0.066
0.5 0.09 115.11 0.14 114.48 0.638
1 0.45 81.9 0.53 90.12 0.846
1.5 0.88 83.62 0.96 83.83 0.917
2 1.34 76.14 1.47 78.77 0.909
2.5 1.72 72.18 1.89 75.39 0.911
3 1.98 73.3 2.15 69.65 0.92
3.5 221 68.51 2.38 67.72 0.928
4 2.37 64.15 2.52 66.00 0.94
4.5 2.63 57.61 2.78 61.77 0.946
5 2.08 51.71 2.15 54.96 0.968
6 1.45 49.21 1.5 57.22 0.967
8 1.14 53.25 1114 61.81 1.00
10 1.09 55.33 1.05 68.92 1.031
12 0.76 74.95 0.76 85.18 1.004
16 0.81 88.43 0.72 80.46 1.124
24 0.91 89.01 0.85 89.06 1.077
32 0.65 94.65 0.65 105.04 1.004
38 0.41 100.28 0.37 117. 1.122
48 0.16 163.65 0.15 167.7 1.08
62 0.05 238.35 0.06 261.5 0914
72 0.03 376.65 0.02 426.04 1.581

APPLAi\b 1o wn,
ON ORIGINAL
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Table 4. Beta-Hydroxylovastatin Pharmacokinetic Parameters: Least Squares Means’, N=47
Treatment A = Lovastatin 40 mg tablet, Dose Administered = 40 mg, fasting
Treatment B = Mevacor® 40 mg tablet, Dose Administered = 40 mg, fasting

In AUC&RI In Cmaxl Tmax
ng-h/mL (%CV) ng/mL (%CV) Hour (%CV)
Mean
Purepac (A) 33.094 (60.6) 2.4653 (50.4) 5.324 (83.0)
Merck&Co (B) 31.608 (67.4) 2.6509 (56.3) 5.288 (90.5)
Least-Squares Means
Purepac (A) 33.1932 2.4700
Merck&Co (B) 31.6722 2.6524
Ratio of
Least-Squares Means
(A/B)% 104.8 93.1
90% Confidence Intervals
(A/B)%
Lower limit: 98.9 86.7
Upper limit: 111.1 100.0
p-value (ANOVA)
AvsB 0.1842 0.1018
Period 0.4176 0.9655
Sequence *0.1415 0.3697
Intrasubject CV% 26.3 28.1

1. For In-transformed parameters, th

Arithmetic Means
Parameter A B Ratio
AUCo4 38.810 38.131 1.02
Cmax 2.784 3.057 : 0.91
T max 5.324 5.288
* As reported by the firm

APPEARS THIS WAY

ON ORIGINAL
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Table 5

FED/FASTING SINGLE-DOSE IN VIVO BIOEQUIVALENCE STUDY
ARITHMETIC MEAN PLASMA CONCENTRATIONS [NG/ML] (CV%)
VERSUS TIME IN 23 SUBJECTS

LOVASTATIN

TIME TEST TEST TEST RATIO | RATIO

(HR) | TREATMENT A | TREATMENT B | TREATMENT C | (B/A)% | (B/C)%
0 ] 00000 (0.0) | 0.0000 (0.0) | 0.0000 (0.0) | N/A N/A
035 | 02703 (149.5) | 05393 (236.0) | 0.6312 (2038) | 1995 | 854
05 109459 (947) | 1.7706 (1533) | 2.7439 __(139.0) | 1872 | 645
1 15600 (72.3) | 43523 (86.9) | 6.7835 _ (19.6) | 2790 | 642
15 [ 17744 (627) | 5.8409 (69.5) | 8.6797 _ (56.4) | 3292 | 673
2 19090  (504) | 6.9483 (71.1) | 8.8016 _ (58.9) | 3640 | 789
35 1 2.0509  (552) | 62506 (652) | 73120 _ (67.1) | 3048 | 855
3 19947 (56.7) | 58475 (67.3) | 59514 (7192) | 2932 | 983
35 | 18418  (58.7) | 54621 (84.5) | 5.0100 (86.5) | 2966 | 109.0
3 18085  (569) | 48587 (93.1) | 42999 (91.8) | 268.7 | 113.0
45 | 21924 (586) | 48533 (1148) | 3.9649 (93.7) | 2214 | 1224
5 31226 (58.8) | 3.7505 (1049) | 33009 _(95.8) | 120.1 | 113.6
6 [ 2.6881 (55.0) | 2.1205 (196.8) | 2.1382__ (90.6) | 78.9 99.2
8 19588  (58.8) | 1.2045 (120.5) | 1.1601 _ (99.8) | 61.5 | 103.8
T0 | 1.6608 (655) | 1.1002 (141.6) | 0.9330 (1189) | 662 [ 117.9
12 [ 22460 (842) | 09229 (127.7) | 09164 (1229) [ 411 | 1007
16 | 2.0216  (99.3) | 05996 (146.1) | 0.6121 (123.2) | 297 98.0
74 [ 18317 (943) | 04163 (125.3) | 04852 (133.0) | 227 85.8
35 [ 00046 (789) | 0.1697 (131.3) | 0.1558 _(130.2) | 18.8 | 1089
38 | 04056 (102.9) | 0.0776 (170.6) | 0.0748 _(140.8) | 19.1 | 1037
a8 [ 02032 (125.6) | 0.0255 (276.0) | 0.0301 (230.9) | 125 847
€2 [ 00503 (214.1) | 00000 _ (0.0) | 0.0050 (469.0) [ 0.0 0.0
731 00131 (335.5) | 0.0000  (0.0) | 0.0000  (0.0) 0.0 N/A

Treatment A = Lovastatin 40 mg tablet, Dose Administered = 40 mg, fasting
Treatment B = Lovastatin 40 mg tablet, Dose Administered = 40 mg, fed
Treatment C = Mevacor® 40 mg tablet, Dose Administered = 40 mg, fed

APPEARS THIS WAY
ON ORIGINAL
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Table 6

FED/FASTING SINGLE-DOSE IN VIVO BIOEQUIVALENCE STUDY
ARITHMETIC MEANS (CV%) OF PHARMACOKINETIC PARAMETERS

FOR LOVASTATIN IN 23 SUBJECTS'

PK PARAMETER TEST TEST REFERENCE RATIO RATIO
TREATMENT A TREATMENT B TREATMENT C (B/AY% (B/C)%
AUCq. 66.94 (67.9) 44.73 (89.9) (80.8) 66.8 93.2
[ngehr/mL]
Crmex 3.7600 (44.8) 8.8168 (66.2) 10.1587 (55.8) 234.5 86.8
[ng/mL] ,
Tmax [01] 8.891 (73.2) 2.478 (45.3) (45.4) 27.9 139.0

LEAST-SQUARES MEANS FOR PHARMACOKINETIC PARAMETERS

LOVASTATIN (N=23)"

In AUCo. 1n Crnax Tonax
ngh/mL (%CV) ng/mL (%CV) h (%CV)
Mean *
Purepac:fast (A) 55.420 (70) 3.46437 (42.5) 8.891(73.2)
Purepac:fed (B) 33.922 (83.7) 7.07936 (80.2) 2.478 (45.3)
Merck & Co.:fed (C) 37.340 (80.2) 8.67608 (64.9) 1.783 (45.4)

Least-Squares Means
Purepac:fast (A)
Purepac:fed (B)
Merck & Co.:fed (C)

Ratio of
Least-Squares Means
(B/AY
(B/C)Y%

56.318 3.47797
34.047 7.04292
37.395 8.69244
60.5 202.5
91.0 81.0

* For In-transformed parameters, the antilog of the mean (i.e. the geometric mean) is reported.

Treatment A = Lovastatin 40 mg tablet, Dose Administered = 40 mg, fasting
Treatment B = Lovastatin 40 mg tablet, Dose Administered = 40 mg, fed
Treatment C = Mevacor® 40 mg tablet, Dose Administered = 40 mg, fed

* As reported by the firm

“7EARS THIS WAY
Y ORIGINAL
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Table 7

FED/FASTING SINGLE-DOSE IN VIVO BIOEQUIVALENCE STUDY
. ARITHMETIC MEAN PLASMA CONCENTRATIONS [NG/ML] (CV%)
VERSUS TIME IN 23 SUBJECTS
Beta-HYDROXYLOVASTATIN

TIME TEST TEST TEST RATIO | RATIO
(HR) | TREATMENT A | TREATMENT B | TREATMENT C | (B/A)Y% | (B/IC)%

0 ] 00000 (0.0) | 0.0000 (0.0) | 0.0000 (0.0) [ N/A N/A

025 [ 00114 (331.3) | 0.0118 (327.9) | 0.0170 _(266.1) | 1035 | 69.4

05 | 01633 (1163) | 0.0882 (197.0) | 0.1386__(132.7) | 540 | 636

1 05219 (98.1) | 05425 (76.5) | 0.8311  (77.0) 103.9 65.3

15 [ 09397 (91.0) | 13260 (57.9) | 1.9056 _ (63.7) | 1411 | 696

2 13737 (81.4) | 2.4641  (49.3) | 3.1591  (58.2) 179.4 78.0

2.5 1.8526  (72.0) | 3.3913  (44.1) | 3.8589 (574) 183.1 87.9

3 2.0806 (58.4) | 42756 (42.1) | 47190  (74.2) 204.6 90.6

35 | 23187 (48.1) | 55678 (43.3) | 54131 _ (83.7) | 240.1 | 1029

4 2.6877 (45.0) | 64273 (49.2) | 5.8628 (104.0) | 239.1 109.6

45 | 31750 (463) | 75620 (54.3) | 65764 (92.9) | 2381 | 115.0

5 24631 (47.4) | 6.5266 (57.8) | 63197 (144.5) | 265.0 103.3

6 1.7113  (44.9) | 3.7675 (54.7) | 4.0506 (139.2) | 220.2 93.0

8 14194 (443) | 15561 (30.3) | 1.5057 _ (942) | 109.6 | 1033

10 13796  (97.1) | 1.1007 (102.5) | 0.9099  (86.6) 79.8 121.0

T2 [ 1.1432  (73.5) | 0.7877 (117.6) | 0.5866 _ (69.4) | 689 | 1343

16 0.8481 (98.3) | 02613 (73.6) | 0.2519 (77.0) 30.8 103.7

24 1.0769  (71.1) | 0.1869  (71.4) [ 0.2427  (86.0) 17.4 77.0

32 0.7822 (61.2) | 0.1366  (99.7) | 0.1598  (92.1) 17.5 85.5

38 0.4981 (96.0) | 0.0724 (150.1) | 0.0674 (137.7) 14.5 107.4

48 02550 (136.6) | 0.0364 (201.8) | 0.0282  (315.3) 14.3 129.1

62 0.1117 (184.6) | 0.0137 (479.6) | 0.0083  (469.0) 12.3 165.1

751 0.0508 (248.1) | 0.0134 (479.6) | 0.0096 (479.6) | 224 | 139.6

Treatment A = Lovastatin 40 mg tablet, Dose Administered = 40 mg, fasting
Treatment B = Lovastatin 40 mg tablet, Dose Administered = 40 mg, fed
Treatment C = Mevacor® 40 mg tablet, Dose Administered = 40 mg, fed

APPEARS THIS WAY
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Table 8

FED/FASTING SINGLE-DOSE IN VIVO BIOEQUIVALENCE STUDY
ARITHMETIC MEANS (CV%) OF PHARMACOKINETIC PARAMETERS
FOR Beta-HYDROXYLOVASTATIN IN 23 SUBJECTS'

PK PARAMETER TEST TEST REFERENCE RATIO | RATIO
TREATMENT A TREATMENT B TREATMENT C B/A)Y% | (BIC)%
AUC()_, '
(ng-hr/mL] 47.80 (53.7) 38.62 (44.0) 38.58 (93.3) 80.8 100.1
Cmax /
[ng/mL] 3.4786 (48.8) 8.1353 | (50.3) 7.6121 (115.9) 233.9 106.9
Toae [hr] 4913 41.1) 4.241 (19.4) 4.000 (23.5) 86.3 106.0

FED/FASTING SINGLE-DOSE IN VIVO BIOEQUIVALENCE STUDY
LEAST-SQUARES MEANS FOR PHARMACOKINETIC PARAMETERS

Beta-HYDROXYLOVASTATIN, N=23"

In AUCO—(* ln Cmaxt Tmax
ng-h/mL (%CV) » ng/mL (%CV) h (%CV)

Mean

Purepac:fast (A) 42.593 (50.4) 3.08312 (55.5) 4913 (41.1)
Purepac:fed (B) 35.471 (43.6) 7.16638 (56.5) 4.241 (19.4)
Merck & Co.:fed (C) 32.231 (54.8) 6.05659 (60.0) 4.000 (23.5)
Least-Squares Means

Purepac:fast (A) 42.696 3.07549

Purepac:fed (B) 35.132 7.08219

Merck & Co.:fed (C) 31.806 5.98420

Ratio of

Least-Squares Means

(B/A)% 823 230.3

(B/C)% 110.5 118.3

* For In-transformed parameters, the antilog of the mean (i.e. the geometric mean) is reported.

Treatment A = Lovastatin 40 mg tablet, Dose Administered = 40 mg, fasting
Treatment B = Lovastatm 40 mg tablet, Dose Administered = 40 mg, fed
Treatment C = Mevacor 40 mg tablet, Dose Admmlstered 40 mg, fed

* As reported by the firm
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Plasma Lovastatin Concentration (ng/mL)

Figure 1. LOVASTATIN PLASMA CONCENTRATIONS (NG/ML) VERSUS TIME
SINGLE-DOSE FASTING STUDY #992259

(LINEAR PLOT)
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Plasma B-Hydroxylovastatin Concentration (ng/mL)
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Figure 2. Beta-HYDROXYLOVASTATIN PLASMA CONCENTRATIONS (NG/ML)
VERSUS TIME, SINGLE-DOSE FASTING STUDY #992259
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Figure 4. Beta-HYDROXYLOVASTATIN PLASMA CONCENTRATIONS (NG/ML) VERSUS

Plasma B-hydroxylovastatin Concentration (ng/mL)
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APPROVAL SUMMARY PACKAGE

ANDA NUMBER: 75-828

FIRM: Purepac Pharmaceutical Company
Attention: Janak Jadeja
200 Elmora Avenue
Elizabeth, NJ 07207

DOSAGE FORM: Tablet

STRENGTH : 10, 20 and 40 mg

DRUG: ' Lovastatin

CGMP STATEMENT/EIR UPDATED STATUS:

An EER was issued for the indicated firms on 4/19/00. EER
was “Withhold” on 4/10/01 as per W. Laborador Ortiz of HFD-
320. EER was found acceptable for all listed firms
(Purepac and —— on 8/30/01 as per J.D. Ambrogio of
HFD-324.

BIOEQUIVALENCY STATUS: Currently Satisfactory. Office
level Bioequivalence signoff occurred on 8/21/00, and there
were no further questions at that time.

METHODS VALIDATION - (DESCRIPTION OF DOSAGE FORM SAME AS
FIRM'S) :

Method validation by the District Laboratory is not
required for the approval of the application.

STABILITY - ARE CONTAINERS USED IN STUDY IDENTICAL TO THOSE
IN CONTAINER SECTION? = Purepac has provided adequate
information on the container/closure components utilized
for packaging each of the three strengths of the drug
product. Each of the strengths will be packaged into c/c
systems as outlined in the table below. Refer to the Table
in the Chemistry Review #1 for complete information on the
c/c systems utilized by Purepac. Note that the c/c systems
utilized for the different strengths use c/c systems of
identical configuration containing the same components.

Strength
Package Sizes 10 mg 20 mg 40 mg
30’s (CRC) Yes Yes Yes
60"s (CRC) Yes ~ Yes Yes
90’s (CRQC) No Yes Yes
100’s (CRC) Yes Yes Yes
100’s Yes Yes Yes
500’s Yes Yes Yes
1000's Yes Yes Yes




LABELING: Satisfactory.

Updated FPL submitted for Final

Approval is satisfactory as per Labeling Approval Summary

dated 6/28/01.

STERILIZATION VALIDATION (IF APPLICABLE) : N/A

SIZE OF BIO BATCH - (FIRM'S SOURCE OF NDS O.K.?):

Purepac has provided Batch Manufacturing Records for each
of the three batches of Lovastatin Tablets manufactured.
Purepac has provided the following information on the
exhibit batches and proposed production batches:

Lovastatin Tablets

Exhibit Batch Size Commercial Batch Size
Strength | Theoretical Actual Theoretical
10 mg ——— tabs ——— tabs tabs
20 mg , tabs T~ tabs —— tabs
40 mg | —— tabs —_— tabs — tabs

Purepac has indicated that the proposed commercial
production batches reflect the same formulation and method
of manufacture as was used to~manufacture the exhibit

batches to support the ANDA submission.

The scale-up and

scale-down represented in the above table fall within the
recommendations established by OGD.

SIZE OF STABILITY BATCHES -

(IF DIFFERENT FROM BIO BATCH

WERE THEY MANUFACTURED VIA SAME PROCESS?): The exhibit

batch for the Lovastatin Tablets 40 mg was used in the
bioequivalence studies as well as the stability studies.

PROPOSED PRODUCTION BATCH - MANUFACTURING PROCESS THE SAME

AS BIO/STABILITY?

Lovastatin tablets USP 10,
the table above.

The production batch sizes for the
20 and 40 mg are as indicated in
The manufacturing and process for the

production batches are the same as the exhibit batches.

cc: ANDA #75-828

HFD-600/Reading File

Endorsements:

HFD-625/K.Furnkranz/9/5/

HFD-625/M.Smela, T/L/9 -,ui

\%{ ' q)ieb

A

\%\ /\\ ol

n

V:\firmsnz\purepac\ltrs&rev\75828finalapp.sum2.kjf.doc
F/T by: DJ 9/6/01

Final Approval

Summary #2
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ANDA 75-828

OFFICE OF GENERIC DRUGS

Food and Drug Administration
HFD-600, Metro Park North II
7500 StandishPlace, Room 150
Rockville, MD 20855-2773
Fax: 301-594-0180

FAX TRANSMISSION COVER SHEET
TO: APPLICANT: Purepac Pharmaceutical Co.  TEL: (908) 659-2430

ATTN: Joan Janulis FAX: (908) 659-2440
FROM: Michelle Dillahunt PROJECT MANAGER: 301-827-5848
| Dear Madam:

“ This facsimile is in reference to your abbreviated new drug application dated March 29, 2000, submitted
| pursuant to Section 505(j) of the Federal Food, Drug, and Cosmetic Act for Lovastatin Tablets USP,
| 10 mg, 20 mg and 40 mg.

We are pleased to inform you that this application remains TENTATIVELY APPROVED!

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND
MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM

| DISCLOSURE UNDER APPLICABLE LAW.

| freceived by someone other thax the addressee or & persan authorized to deliver thia document to the addressee, you arc bareby notified that any disclosure,

| dissemination. copying, or other action to the of this ication is not authorized, 1f you have received this document in error, please immediately

[ potify us by relephone and rotum it to us by mail at the above address.




REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT
LABELING REVIEW BRANCH

ANDA Number: 75-828 Date of Submission: March 29, 2000

Applicant's Name: Purepac Pharmaceutical Company

Established Name: Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg

Labeling Deficiencies: '

1. CONTAINER (10 mg-30’s, 60’s, 100’s, 500’s, and 1000’s; 20 mg and 40 mg- 30’s, 60's, 90’s, 100’s,
500's, and 1000’s)

a. Satisfactory in draft.
2. INSERT
a. CLINICAL PHARMACOLOGY (Clinical Studies) — first sentence- Revise * — to read “LDL".

b. CONTRAINDICATIONS — BOLD the penultimate sentence, which reads:
Lovastatin should be administered to women of childbearing age only when such patients
are highly unlikely to conceive.

c. WARNINGS

i. (Skeletal Muscle) — BOLD the second sentence of this subsection, which reads:
Rhabdomyolysis, with or without acute renal failure secondary to myoglobinuria, has
been reported rarely and can occur at any time.

ii. (Reducing the risk of Myopathy)
A. BOLD the following:

1. General Measures. Patients starting therapy with lovastatin should be advised
of the risk of myopathy, and told to report promptly unexplained muscie pain,
tenderness, or weakness.

B. BOLD the penultimate sentence of paragraph one under “General Measures” which
reads:

Lovastatin therapy should be discontinued if myopathy is diagnosed or suspected.

C. BOLD the following:

2. Measures to reduce the risk of myopathy caused by drug interactions (see
above and PRECAUTIONS, Drug Interactions). Physicians contemplating
combined therapy with lovastatin and any of the interacting drugs should
weigh the potential benefits and risks, and should carefully monitor patients for
any signs and symptoms of muscle pain, tenderness, or weakness, particularly
during the initial months of therapy and during any periods of upward dosage
titration of either drug.

D. Under 2., last paragraph, BOLD the first sentence up to the parenthesis.
iii. (Liver Dysfunction) '

A. BOLD the first sentence of the first paragraph of this subsection.

B. BOLD the first sentence of the second paragraph of this subsection

d. PRECAUTIONS (Carcinogenesis, Mutagenesis, Impairment of Fertility) —
i. Fifth paragraph, sentence one- Revise to read as follows:
...was administered to mice for 72 weeks...
Note: Change ' to “for”.
ii. Fifth paragraph, sentence two — Revise to read as follows:
...females and mid- and high dose males,...
Note: Change * ™= to “males”.




e. ADVERSE REACTIONS (Expanded Clinical Evaluation of Lovastatin (EXCEL) Study Clinical
Adverse Experiences) — Second Sentence — Revise “-—." to read “>1%".

Please revise your labels and labeling, as instructed above, and submit 12 copies of final printed labels and
labeling.

Prior to approval, it may be necessary to further revise your labeling subsequent to approved changes for
the reference listed drug. We suggest that you routinely monitor the following website for any approved
changes- http://www fda.gov/cder/ogd/rid/labeling_review_branch.html

To facilitate review of your next submission, and in accordance with 21' CFR 314.94(a)(8)(iv), please provide
a side-by-side comparison of your proposed labeling with your last submission with all differences
annotated and explained.

. Pfter Rickntdn, = / v

on of Labeling and Pgggram Support
ce of Generic Drugs
Center for Drug Evaluation and Research
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A Trusted Name For Over Half A Century

@PUREPAC .  ORIGINAL

Purepac Pharmaceutical Co.
200 Eimora Avenue, Elizabeth, New Jersey 07207
908-527-9100
Fax: 908-527-0649

MINOR AMENDMENT
(CMC Information)

&
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e
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wE LJEI’!L 3% l
UPS OVERNIGHT COURIER \\3[

. October 26, 2001

Mr. Gary Buehler, Director

Office of Generic Drugs

Center for Drug Evaluation and Research
Food and Drug Administration

Metro Park North II

7500 Standish Place, Room 150
Rockville, MD 20855-2773

RE: #75-828, Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg

Dear Mr. Buehler: ’

Reference is made to our March 29, 2000 submission of an Abbreviated New
Drug Application for Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg, ANDA
#75-828. Further reference is made to your September 13, 2001 letter stating
that this application is tentatively approved. Purepac Pharmaceutical Co.
hereby submits this Minor Amendment to the referenced Abbreviated New Drug
Applicazti/gn in accordance with the provisions in the tentative approval letter
dated September 13, 2001. : '

Purepac is hereby submitting this Minor Amendment containing updated
chemistry, manufacturing and controls (CMC) information. Provided in this
amendment is a copy of Purepac’s alternate commercial scale master formulae
(MF) for the 10 mg and 40 mg strengths. The scale-up batch size meets the
requirements OGD Policy and Procedure Guide #22-90 as follows:

1. The test batches supporting this application represent at least ———w

— , of the number of finished dosage units proposed for each productlon-
scale batch size. '

2. The type of equipment used in the production of test batches is the same as
that intended for use in the production of commercial size batches.

3. The formulation for the test batches and the proposed commercial
production batches are the same.

4. The alternate commercial batch sizes will be validated prior to
implementation.

#F a"Id’ng Purepac Pharmaceutical Co. is a subsidiary of Faulding Inc. —



MINOR AMENDMENT

ANDA #75-828; Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg

Page 2 of 2

We are proposing these alternate commercial scale batch sizes in order to meet
potential commercial demand. Please refer to Section 1 of this amendment for
the following supporting documentation:

¢ List of changes,
e Equipment comparison tables, ’
e Copies of the alternate commercial scale master formulae.

In conjunction with this submission, Purepac is providing a copy of this
amendment to our local district office. The required Field Copy Certification is
included in Section 2 of this submission.

This concludes our MINOR AMENDMENT in response to the Agency’s request.
Purepac Pharmaceutical Co. trusts that you will find this amendment complete
and in order, and looks forward to the approval of our Abbreviated New Drug
Application. If you have any questions regarding this submission, please do not
hesitate to call the undersigned at (908) 659-2430.

Siﬁcerely,

PUREPAC PHARMACEUTICAL CO.

=
oan Janulis, R.A.C.

Vice President, Regulatory Affairs
JJ/js
Enclosures



A Trusted Name For Over Half A Century

@PUREPAC ORIGINAL

Purepac Pharmaceutical Co.
200 Elmora Avenue, Elizabeth, New Jersey 07207

o Som 527 0615 ORIG AMENDMENT
N/ a

MINOR AMENDMENT

(CMC Information)

UPS OVERNIGHT COURIER

August 20, 2001

Mr. Gary Buehler, Director

Office of Generic Drugs

Center for Drug Evaluation and Research
Food and Drug Administration
Document Control Room

Metro Park North II

7500 Standish Place, Room 150
Rockville, MD 20855-2773

RE: ANDA #75-828, Lovastatin Tablets USP, 10 mg, 20 mg & 40 mg

Dear Mr. Buehler:

Reference is made to our March 29, 2000 submission of an Abbreviated New
Drug Application for Lovastatin Tablets USP, 10 mg, 20 mg & 40 mg

ANDA #75-828. Further reference is made to your August 15, 2001 letter
. requesting the submission of a Minor Amendment to the pending application at

" the time we satisfactorily resolve the cGMP related issues associated with our

manufacturing facility.

In accordance with your request, Purepac is providing a statement that
‘representatives of the New Jerse' 53 have determined that our
manufacturing facility is in cGM%&é&mph baséd on our most recent
inspection. Lalana)
-AUG 2 12001

g, LuV kY

Uy o
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#F; a"Id’”g Purepac Pharmaceutical Co. is a subsidiary of Faulding Inc.



MINOR AMENDMENT
ANDA #75-828
Lovastatin Tablets USP, 10 mg, 20 mg & 40 mg
Page 2 of 2

In conjunction with this submission, Purepac is providing a copy of this
amendment to our local district office. The required Field Copy Certification is
included in this amendment.

This concludes our MINOR AMENDMENT in response to your letter of
August 15, 2001. Purepac Pharmaceutical Co. trusts that you will find this
amendment complete and looks forward to the approval of our Abbreviated New
Drug Application. If you have any questions regarding this submission, please
do not hesitate to call the undersigned at (908) 659-2430.

Sincerely,

PUREPAC PHARMACEUTICAL CO.

~

Do oA T rrabrdaeffo-

Joan Janulis, R.A.C.
Vice President, Regulatory Affairs

JJ/bt : 7 \\‘\ER FGRQ;)&
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ANDA 75-828 AUG 15 20n

Purepac Pharmaceutical Co.
Attention: Joan Janulis
200 Elmora Avenue
Elizabeth, NJ 07207

Dear Madam:

This is in reference to your abbreviated new drug application
dated March 29, 2000, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Lovastatin Tablets
USP, 10 mg, 20 mg and 40 mg.

Reference is also made to our tentative approval letter dated
December 19, 2000 and to your amendment dated June 14, 2001.

We have completed the review of, this abbreviated application and
have concluded that this application is deficient and,
therefore, not approvable under 21 CFR 314.125 (b) (13) because
the Center for Drug Evaluation and Research (CDER) is unable to
find that the methods used in, and the facilities and controls
used for, the manufacture, processing, packaging or holding of
the drug product comply with current good manufacturing practice
(CGMP) regulations.

Our conclusion is based upon the findings revealed during an
initial inspection of Purepac by representatives of the United
States Food and Drug Administration from January 23, 2001
through March 12, 2001. Upon review of the inspector’s report
and observations noted during this inspection, we have received
a recommendation from our Division of Manufacturing and Product
Quality (DMPQ), Office of Compliance, to withhold approval of
your abbreviated application.

Until such time as it can be determined to the Agency that the
CGMP-related issues associated with Purepac’s manufacture of
Lovastatin have been corrected and the Agency's concerns are
otherwise satisfied, your application cannot be approved. We
note that arrangements are currently being made by the Office of
Compliance to reinspect the facility.



You should amend this application when the CGMP-related issues
have been satisfactorily resolved. Your amendment to this
letter will be considered a MINOR AMENDMENT and should be
plainly marked as such in your cover letter. If, as a result of
follow-up inspections related to the ongoing evaluation of this
or other applications, it is necessary for you to significantly
revise your procedures, controls or practices to correct the
deficiencies, then the amendment will be considered to represent
a MAJOR AMENDMENT.

The file on this application is now closed. You are required to
take an action described under 21 CFR 314.120 which will either
amend or withdraw the application. If you have substantial
disagreement with our reasons for not approving this
application, you may request an opportunity for a hearing.

Sincerely yours,

/S/ | R P/(rv/()/

Rashmikant M.‘?atel, Ph.D.

Director

Divisign of Chemistry I

Office of Generic Drugs

Center for Drug Evaluation and Research

APPEARS THIS WAY
ON ORIGINAL
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A Tiusted Name For Over Half A Century

$ PUREPAC ORIGINAL

Purepac Pharmaceutical Co.

200 Elmora Avenue, Elizabeth, New Jersey 07207
908-527-9100
Fax: 908-527-0649

MINOR AMENDMENT
(CMC and Labeling Information) N / /\ r\/]

UPS OVERNIGHT COURIER

June 14, 2001

Mr. Gary Buehler, Acting Director

Office of Generic Drugs

Center for Drug Evaluation and Research
Food and Drug Administration

Metro Park North II

7500 Standish Place, Room 150
Rockville, MD 20855-2773 .

RE: ANDA #75-828, Lovastatin Tablets USP, 10 mg, 20 mg and 40 mg

Dear Mr. Buehler:

Reference is made to our March 29, 2000 submission of an Abbreviated New
Drug Application for Lovastatin Tablets USP, 10 mg, 20 mg and 40 mg, ANDA
#75-828. Further reference is made to your December 19, 2000 letter stating
that this application is tentatively approved, and your June 13, 2001 facsimile
requesting labeling changes.

Purepac Pharmaceutical Co. hereby submits this Minor 'Amendment to the

- referenced Abbreviated New Drug Application in accordance with the provisions

in the tentative approval letter dated December 19, 2000. This amendment
provides revised package outsert labeling as per the agency’s facsimile dated
June 13, 2001, containing the innovator’s newly approved labeling for Mevacor®
Tablets. In addition to the required revisions, please note that Purepac has
revised the insert to be in an outsert format.

Enclosed please find twelve (12) copies of final printed outsert labeling for your
review. Also included in this submission is a side-by-side comparison of our
proposed outsert and the listed drug’s insert with all differences annotated and
explained. If this meets with your approval, please consider this as final printed
outsert labeling.

# Fauldiny Purepac Pharmaceutical Co. is a subsidiary of Faulding inc.
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MINOR AMENDMENT
RE: ANDA #75-828, Lovastatin Tablets USP, 10 mg, 20 mg and 40 mg

Page 2 of 2

Please be advised that since there is no chemistry, manufacturing and controls
(CMC) related change brought to this application, there is no updated
information available to provide in this amendment.

This concludes our MINOR AMENDMENT in response to the Agency’s request.
Purepac Pharmaceutical Co. trusts that you will find this amendment complete
and in order, and looks forward to the approval of our Abbreviated New Drug
Application. If you have any questions regarding this submission, please do not
hesitate to call the undersigned at (908) 659-2430.

Sincerely,

EPAC PHARMACEUTICAL CO.

¥an Janulis, .C. .
ice President, Regulatory Affairs
JJ/cah

Enclosures

APPEARS THIS WAY
ON ORIGINAL



OCT-13-2808 14:28 PURPAC-REGULATORY 868 653 2440

Purepac PrarmaceuticaL Co.

 FAXNO. (908) 659-2440

TELEFAX / MEMORANDUM

TO: Ms Michelle Dillahunt

Project Manager
OGD, CDER, FDA _ ORIG AMENDMENT

N/FA

FAXNO.  (301) 827 4337

FROM: Janak Jadeja
Manager, Regulatory Affairs

SUBJECT: ANDA # 75-828, Lovastatin Tablets USP, 10 mg, 20 mg and 40 mg

FAX AMENDMENT
DATE: October 19, 2000
CC: NO. PAGES INCLUDING THIS COVER SHEET: 131

The information contained in this message Is intended only for tha personal and confidential use of the recipient(s)
named above. |f the reader of this message Is not the intended recipient or an agent responsibie for dalivenng it to the
intended reclplent, you are hereby notified that you have received this document In arror and that any review,
dissemination or copying of this message is strictly prohibited. If you have recaived this communication In error, please
notify us immediately by telephone (808-527-9100) and raturn the original message to us by mall. Thank you.

Dear Ms. Dillahunt,

Please find enclosed our response to facsimile deficiency letter from the agency

. dated September 21, 2000.

Should any question arise, please feel free to contact me.
Si'ncerely,

Janak Jadeja

APPEARS THIS WAY
ON ORIGINAL
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A Trusted Name For Over Half A Century

GPUREPAC ORIGINAL

Purepac Pharmaceutical Co.
200 Eimora Avenue, Elizabeth, New Jersey 07207

FACSIMILE AMENDMENT

Fax: 908-527-0649

October 19, 2000
UPS OVERNIGHT COURIER

Mr. Gary Buehler, Acting Director
Office of Generic Drugs

Center for Drug Evaluation and Research NEW CORRESP

Food and Drug Administration ' N C v
Document Control Room _ [_;

Metro Park North II . | / Wl .
7500 Standish Place, Room 150 - ’ ? [ /“)

Rockville, MD 20855-2773

RE: ANDA #75-828 _ ‘
Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg

e

Dear Mr. Buehler:

Reference is made to our March 29, 2000 submission of an Abbreviated New Drug
Application for Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg, ANDA #75-828.
Further reference is made to your September 21, 2000 facsimile identifying
chemistry, and labeling deficiencies and comments from the Division of
Bioequivalence. Your comments are provided in bold ollowed by our
response. ‘

Chemistry Deficiencies

A. Deficiencies

Agency Comment

1. Please include the test for Residue on Ignition for the drug substance, as is
required in the current USP Monograph for Lovastatin.

Purepac’s Response

The test for Residue on Ignition for the drug substance, as is required in the
current USP Monograph for Lovastatin, is included on the raw material
specification sheet. Please refer to page 5507 of the original application. A copy
of the current specification sheet is also included in Section 1 of this
amendment.

= ———— %
e 21111 /11]1] Purepac Pharmaceutical Co. is a subsidiary of Faulding Inc. m N
N
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FACSIMILE AMENDMENT
RE: ANDA #75-828, Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg
Page 5 of 7

B. In addition to responding to the deficiencies presented above, please
note and acknowledge the following comments in your response:

Agency Comment

1. A satisfactory CGMP compliance evaluation for the firms referenced in the
' ANDA is required for approval. We have requested an evaluation from the
Division of Manufacturing and Product Quality.

Purepac’s Response

Purepac acknowledges that a satisfactory CGMP compliance evaluation for the
firms referenced in the ANDA is required for approval. ’

Agency Comment

2. Please submit any additional long-term stability data generated since your
last submission.

Purepac’s Response

The additional long-term stability data is provided for all three strengths of
Lovastatin Tablets USP in Section 5.

Agency Comment

3. Labeling deficiencies must also be addressed in your response.

Purepac’s Response

Labeling deficiencies are addressed in the appropriate section below.

BIOEQUIVALENCY COMMENTS

The Division of Bioequivalence has completed its review and has no further
questions at this time.

The dissolution testing will need to be incorporated into your stability and
quality control programs as specified in USP 24.

Purepac’s Response

Purepac acknowledges the comment from the Division of Bioequivalence
regarding the above noted dissolution testing specifications. Please be advised
that our current finished product and stability specification sheets reflect the
referenced dissolution testing.



FACSIMILE AMENDMENT
RE: ANDA #75-828, Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg
Page 6 of 7

LABELING DEFICIENCIES:

1. CONTAINER - (10 mg-30's, 60’s, 100’s, 500's, and 1000’s; 20 mg and 40
mg-30’s, 60’s, 90’s, 100’s, 500’'s, and 1000's)

Satisfactory in draft.
2. INSERT (specific comments are not included in this letter)

Please revise your labels and labeling, as instructed above, and submit 12
copies of final printed labels and labeling.

Prior to approval, it may be necessary to further revise your labeling
subsequent to approved changes for the reference listed drug. We suggest
that you routinely monitor the following website for any approved changes
- http ;//www.fda.gov/cder/ org/rld/labeling review_branch.html

To facilitate review of your next submission, and in accordance with
21 CFR 314.94 (a)(8)(iv), please provide a side-by-side comparison of your
proposed labeling with your last submission with all differences annotated
and explained.

Purepac’s Response

All labeling deficiencies were corrected as requested. To facilitate review, and in
accordance with 21 CFR 314.94 (a) (8) (iv), a side-by-side insert comparison
with all the differences annotated and explained is provided in Section 6 along
with 12 copies of final printed labels and labeling.

In addition, please be advised that the diskettes (in duplicate) containing the
Electronic Submission Documents (ESDs) for the chemistry, manufacturing and
controls review part of this amendment, as applicable, is included with the hard
copy of this amendment. Purepac Pharmaceutical Company declares that the data
contained in the Electronic Submission Documents are identical to the information
contained in the Archival and Review copies of the amendment with the
exceptions/explanations provided in Section 7. Please note that EVA version 4.14
was utilized for completing the ESDs in this amendment and that our originally
submitted companion document remains unchanged.



FACSIMILE AMENDMENT
RE: ANDA #75-828, Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg
Page 7 of 7

In conjunction with this submission, Purepac is providing a copy of the
amendment to our local district office. The required Field Copy Certification is

included in Section 8 of this submission.

This concludes our Facsimile Amendment in response to your letter dated
September 21, 2000. Purepac Pharmaceutical Co. trusts that you will find this
amendment complete and in order, and looks forward to the approval of our
Abbreviated New Drug Application. If you have .any questions regarding this
submission, please do not hesitate to call the undersigned at (908) 659-2430.

Sincerely,
PUREPAC PHARMACEUTICAL CO.
: J

Joan Janulis, RA.C.
Vice President, Regulatory Affairs

Jd/js _
Enclosures: Two (2) Diskettes in the hard copy
CMC EVA ESDs (Original and Duplicate)
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Purepac Pharmaceutical Co.
200 Elmora Avenue, Elizabeth, New Jersey 07207

908-527-9100
BIOEQUIVALENCY AMENDMENT

Fax: 908-527-0649

UPS OVERNIGHT COURIER - June 28, 2000

Mr. Gary Buehler, Acting Director
Office of Generic Drugs ]
Center for Drug Evaluation and Research ORIG FRRENDVIENT

Document Control Room

Metro Park North II

7500 Standish Place, Room 150
Rockville, MD 20855-2773

& Food and Drug Administration N I h &

RE: ANDA #75-828, Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg

Dear Mr. Buehler:

Reference is made to our March 29, 2000 submission of an Abbreviated New
Drug Application for Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg
ANDA #75-828. Further reference is made to your Bioequivalency deficiency
letter dated June 5, 2000 (copy enclosed). Your comments are provided in bold
type, followed by our response.

Agency Comment

1. Fasting and non-fasting studies: You are requested to calculate
elimination rate constant, AUCo.nf, and elimination half-life of
lovastatin as well as beta-hydroxylovastatin. Please include these data
with other pharmacokinetic parameters and submit the revised data
files.

Purepac’s Response

The pharmacokinetic reports are amended by «— to include calculated
elimination rate constant, AUCo-inf, and elimination half-life of lovastatin as
well as beta-hydroxylovastatin. The amended pages are identified as Report
Amendment No. 2 and are included in Section 2. Refer to pages 4-8 and
985-289 for a detailed summary of changes for the fasting and food effect
study, respectively. Please note that the enclosed diskette presents this....
data in ‘Standard FDA’ format as well as in ‘EVA’ format. The fi s"
standard FDA format are provided as an alternative option for the yevj
and are included on diskette in a folder labeled ‘Updated

%
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BIOEQUIVALENCY AMENDMENT

ANDA #75-828
Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg

Page 2 of 2

The EVA amendment to our Electronic Submission Documents (ESDs) for
the bioavailability/ bioequivalence (BA/BE) section is identified as
‘PUROO005’ and is included on diskette in the folder labeled ‘EVA-Amended’.
Purepac Pharmaceutical Company declares that the data contained in the
Electronic Submission Document Files is identical to the information
contained in this Bioequivalency Amendment. Please note that the
information was entered via the most current EVA version, 4.14

Agency Comment

2. Fasting and non-fasting studies: Please submit linear plots of individual
subject plasma profiles for lovastatin and beta-hydroxylovastatin.

Purepac’s Response

The pharmacokinetic reports are amended by - to include the linear
plots of individual subject plasma profiles for both analytes. The amended
pages are identified as Report Amendment No. 2 and are included in Section
2. Refer to pages 4-8 and 285-289 for a detailed summary of changes for the
fasting and food effect study, respectively.

Please note that Report Amendment No. 1 contained a revised Table of
Contents to include the Clinical Report as an Appendix. This is superseded by
Report Amendment No 2. ‘

This concludes our BIOEQUIVALENCY AMENDMENT in response to your letter
of June 5, 2000. Purepac Pharmaceutical Co. trusts that you will find this
amendment complete and in order, and looks forward to the approval of our
Abbreviated New Drug Application. If you have any questions regarding this
submission, please do not hesitate to call the undersigned at (908) 659-2430.

Sincerely,

PUREPAC PHARMACEUTICAL CO.

.
Joan Janulis, R.A.C.
Vice President, Regulatory Affairs
Jd:js
Enclosures
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Purepac Pharmaceutical Co.

200 Elmora Avenue, Elizabeth, New Jersey 07207 . ,
908-527-9100 ’/L

Fax: 908-527-0649

ELECTRONIC SUBMISSION ESD
April 17, 2000

UPS OVERNIGHT COURIER

Mr. Gary J. Buehler, Acting Director HEW W
O

Office of Generic Drugs

Center for Drug Evaluation and Research
Food and Drug Administration

Metro Park North II

7500 Standish Place, Room 150
Rockville, MD 20855-2773

RE: Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg
Dear Mr. Buehler,

e
Reference is made to our March 29, 2000 submission of an Abbreviated New
Drug Application, for Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg.

In accordance with the Grace Period Announcement that became effective on
April 1, 1999, Purepac is hereby submitting the Bioavailability /Bioequivalence
and Chemistry, Manufacturing and Controls electronic submission documents
(ESDs). The ESDs for both the CMC and BA/BE sections were prepared with
the current version of EVA 4.14. The diskettes, submitted in duplicate, contain
the information/data files for the BA/BE or CMC review part, as applicable.
Therefore, a total of 4 diskettes (1 original and 1 duplicate disk for each review
part) are enclosed. Purepac is submitting these electronic Submission
Documents within the 30 day grace period permitted from the agency’s receipt
of our submission.

Purepac Pharmaceutical Company declares that the data contained in the

Electronic Submission Document Files is identical to the information contained .

in the Archival and Review Copies of this application with the following
exceptions/explanations: -
VT‘!‘;R FOR 04)0
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RE: Lovastatin Tablets USP, 10 mg, 20 mg and 40 mg
Page 2 of 2

General:

e The electronic submission date is March 29, 2000, which is the same date as that of
submission of the original paper copy.

CMC Section:

e CMC Packaging System for submission: Since the only difference between the development
packaging specification and the final packaging specifications is the deletion of the heading
“Development Use Only”, the ID numbers of the final packaging specifications are
referenced in the electronic submission. Please note that the development packaging
specifications were utilized for the exhibit batches and were finalized upon completion of
accelerated stability studies.

BA/BE Section:

e In preparation of the BE portion of this electronic submission, it was not considered
entirely appropriate to present the stability and recovery data in data files with the
following extensions: .jaa, .jab, .kac, kad, .kae and .kaf. These data have been presented
in Appendix C of the Companion Document (PUR0001.002).

e Due to the nature of the plasma-concentration data, it was not possible to estimate an
elimination rate constant that would be meaningful. Therefore, the associated
pharmacokinetic parameters (AUCinf and Half-life) were not reported and no data appears
in data files with the following extensions: .naa, .nab, .nac and .nad. ,

e Due to conflicts with some software applications, the following extensions were skipped:
.mad, .maf, .mam and .pab. :

e The BA/BE Tables program (released 7/14/98) was ran to determine whether all data files
were in the appropriate format; however, the program did not produce a complete listing of
all files. Errors were indicated on the some of the files above, where no data were entered.
An error was indicated for the .hab file; however, no problems could be detected on
extensive review of this file. This was discussed with Richard Sponaugle on April 12-14,
2000, and he indicated that the BE Tables program was not robust. Mr. Sponaugle
indicated that these minor deviations might be acceptable, provided that all elements are
included in the Companion Document. Note that the number of analytes was specified as
four, due to the two different assays used for the two studies. For all practical purposes,
there are really two analytes for each study, and samples from each study were separately
evaluated by two, individually validated assays. Mr Sponaugle anticipated being able to
load the data into the FDA system.

e Please refer to Appendix B of the Companion Document for additional details.

Purepac Pharmaceutical Co. trusts that you will find this application complete
and well organized, and looks forward to the review process. If you have any
questions concerning this submission, please do not hesitate to contact the
undersigned at telephone number (908) 659-2430, or fax number
(908) 659-2440.

Jd/js
Four (4) 3 1" diskettes enclosed



ANDA 75-828

Purepac Pharmaceutical Co. X
Attention: Joan Janulis FaPR 19 20008
200 Elmora Avenue

Elizabeth, NJ 07207

”IIII|I|I|I|II|”llllllllllll“

Dear Madam:
We acknowledge the receipt of your abbreviated new drug
application submitted pursuant to Section 505(j) of the Federal

Food, Drug and Cosmetic Act.

~ Reference is made to the telephone conversation dated April 12,
2000 and your correspondence dated April 12, 2000.

NAME OF DRUG:. Lovastatin Tablefs USP, 10 mg, 20 mg, and 40 mg
DATE OF APPLICATION: March 29, 2000
DATE (RECEIVED) ACCEPTABLE FOR FILING: March 30, 2000

We will correspond with you further after we have had the
opportunity to review the application.

Please identify any communications concerning this application
with the ANDA number shown above.

Should you have gquestions concerning this application, contact:
Michelle Dillahunt

Project Manager
(301) 827-5848

Sincerel ours,
Yy )

-

P
¢+ Wm Peter Rickman
Acting Director
Division of Labeling and Program Support
Office of Generic Drugs
Center for Drug Evaluation and Research
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(\' Purepac Pharmaceutical Co. , A 1 12 2 O O O
e 200 Eimora Avenue, Elizabeth, New Jersey 07207 j i " pri )
20 e y NEW CORRESP
Fax: 908-527-0649 N :

Mr. Gary Buehler, Acting Director .
Office of Generic Drugs 7;* b9 ﬂf
Center for Drug Evaluation and Research
Food and Drug Administration
Metro Park North II
7500 Standish Place, Room 150
Rockville, MD 20855-2773 A
CORRESPONDENCE TO ANDA FILE

RE: Abbreviated New Drug Application for Lovastatin Tablets USP,
10 mg, 20 mg, and 40 mg

Dear Mr. Buehler,

Reference is made to the April 12, 2000 telephone conversations between Emily
Thomas of OGD Regulatory Support Branch and Joan Janulis and Janak
Jadeja of Purepac Pharmaceutical Co., regarding the above referenced ANDA,
submitted on March 29, 2000. During this conversation, Ms. Thomas
requested that Purepac provide another FDA Form 3454 “Certification:
Financial Interests and Arrangements of Clinical Investigators” since the one
provided in the original filing did not have any boxes checked. Three new
original copies are enclosed bearing signature, today’s date, and a mark in box
1, and will replace the existing page 127 in the ANDA.

Purepac Pharmaceutical Co. trusts that you will find the information submitted
in this correspondence complete and in order, and looks forward to the review
process. If you have any questions concerning this submission, please do not
hesitate to contact the undersigned at telephone number (908) 659-2430, or
fax number (908) 659-2440.

Sincerely,
PUREPAC PHARMACEUTICAL CO.

Joan Janulis, R.A.C.
Vice President, Regulatory Affairs

Jd/js
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Purepac Pharmaceutical Co.

200 Elmora Avenue, Elizabeth, New Jersey 07207 March 29, 2000
908-527-9100

Fax: 908-527-0649

Mr. Gary Buehler, Acting Director

Office of Generic Drugs

Center for Drug Evaluation and Research
Food and Drug Administration

Metro Park North II

7500 Standish Place, Room 150
Rockville, MD 20855-2773

RE: Abbreviated New Drug Application for Lovastatin Tablets USP,
10 mg, 20 mg, and 40 mg -

Dear Mr. Buehler,

In accordance with the regulations promulgated under Section 505(j) of the
Federal Food, Drug and Cosmetic Act as amended, Purepac Pharmaceutical Co.
is submitting this Abbreviated New Drug Application (Archival and Review
Copies) for Lovastatin Tablets USP, 10 mg, 20 mg, and 40 mg. :

vt
This Abbreviated New Drug Application has been prepared in accordance with
the current version of the Guidance for Industry entitled “Organization of an
ANDA”, dated February 1999, and contains a total of 28 (twenty-eight)
volumes, comprising the Archival Copy and the Review Copy (chemistry,
manufacturing and controls review part and bioavailability/ bioequivalence
review part). ’ ' -

In addition, Electronic Submission Documents (ESDs) for the bioavailability/
bioequivalence (BA/BE) and chemistry, manufacturing and controls (CMC)
review parts of this application will be submitted as a correspondence to the
ANDA file. The ESDs will be submitted within the 30 day period currently
allowed by the Office of Generic Drugs. The required Electronic Submission
Document. Declaration, stating that the electronic data is identical to the
information contained in the Archival and Review copies of the application, will
be included with the ESD submission. Please note that the information will be
entered via the most current available EVA version, 4.14. '

Since Lovastatin Tablets are listed in the USP, Purepac acknowledges the fact
that compendial test methods are official for regulatory purposes and will
prevail in the case of a dispute.

e 21111 /11]1] purepac Pharmaceutical Co. is a subsidiary of Faulding Inc.




RE: Abbreviated New Drug Application - Lovastatin Tablets USP,
10 mg, 20 mg and 40 mg

Page 2 of 2

In conjunction with this submission, Purepac has provided a Field Copy of this
application to our local district office in accordance with 21 CFR 314.94(d)(5).
Please note that the required Field Copy Certification is contained in
Section XXI of our abbreviated application. In addition, The following
certifications are provided in this submission:

e A certification in accordance with Section 306(K) of the Federal Food
Drug and Cosmetic Act as amended by the "Generic Drug
Enforcement Act" (Section XX)

e A certification regarding the financial interests and arrangements of
the clinical investigators responsible for the treatment or evaluation of
research subjects enrolled in the bioequivalence studies supporting

this application (Section VI)

Three (3) separately bound copies of the analytical nﬁethods and related
descriptive information are also provided with this original ANDA.

Additionally, Purepac acknowledges that all firms referenced in this ANDA,
with respect to the manufacture and testing of the subject drug products, must
be in compliance with current good manufacturing practices at the time of
approval. A signed acknowledgment is contained in Section IX of this
application. Purepac also acknowledges that all DMFs referenced in this ANDA
have to be found satisfactory at the time of approval of the ANDA.

Purepac Pharmaceutical Co. trusts that you will find this application complete
and well organized, and looks forward to the review process. If you have any
questions concerning this submission, please do not hesitate to contact the
undersigned at telephone number (908) 659-2430, or fax number
(908) 659-2440.

Sincerely,

PUREPAC PHARMACEUTICAL CO.

S e
oan Janulis, R.A.C.

Vice President, Regulatory Affairs

Jd/js
Enclosures



